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205 SJjiii 
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215 <-J0 



105 jW'JI 4a'ls o'iSS' 

108 ^b_JLJu 

119 (^uuaJ jdjll 4«juJ 

123 jkj^ * j£* 

127 f^^J» 
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197 ijs3i 
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200 ijj' jjrfis iu,1 

204 jIJjjVI ^ ^jJuj. ^ i^U 



JlSl j**s)l Jjj- ,jlL (^L**! j*\ ^Vr^i -wjtivii lili. Cjlfl^f 

^blij .^jUj ^jj JU-i j* jijs- JsC* ^ y* 

^Jyj» ijtJl A^a=*iJ| Jic <^s- ^ ^"lSC^ ^Lii ^jSfl ^ ; rfl^*iJ^ jJSiJ .JujJlo 
A*o_Jjilj "UJdil pftlill !a^JJj jfjj aj^aall ^IsS'lj j",""ll 1 _ r oau dll-i^j 

UH VIa 

J^s- jK*)ll jJi Sijia! SjVsUji "Li-^ij ijjc j&l Ajuil^s 

li'lj .jjjms!^ jtj^j l^-^ ^jfjj iiljinflilj JjJ 

: Ji« J^-j jc- &\ Aj^ ilJuJl ^SjLa Jc 
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* 



<ua'lt tLij 1 ^^ f^ 6 OlAa«-i»s -W*^^ jiSiailj Jjil jl-'^ 

jSCli ojjyLs i^-Jlj ^luiLs-Vl J 1 * 1 ■ jV-* ^ ^jW 5 * - ! 6 bj 



^*jb ^ ^ J, ijLil c>yjiij viJij jsU.1 
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jJJ UjJUJ J^-l) jW^J (J i VjliLuI i^^'l ^ ll^Ji gi Lf-ij 

L J£* yi> JiJl aji j 'i 1 45I Jli ^ «lili ty*\ ilf 8 ^ 

i*iia!l oJJs ^ Liijjla ^j^L^j^cd djcui* J^si ^jjl |1U!I II* ^l^"*-*^ Uc 
-jij^l vjSj'^ljV.ljl ^ l \^3l jtlsL^j ^AdiH 

as oli y Jj sljiSlI )yU-r ijfi^^jjjj djjl ^1 j^-uiu jJJl S/* Si 
\ j*j ^yJi .jjUIJ^ c=ys3i Jc J-*i— ?. 
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^JuAail iJ^^J ij^^ ^J; * ^" j dGJJ p Vj -1^7 r [J^J ( U**iJ r ij^^ 

i^aJl *lijull i»sU-j iJ-i,-li^ jJuJl 4J*ilc '\Jai°\ jt-J vjI^3\ 

oUUailL gPj^b ^J^^'^'lj^J "Li-Jj Jil—j; ^Tjlji 

(realities ParaJlel) iijljll (Hyperspadtis) SUil jl ijjiH 

<LlS\y djji-* ^ II* iliuVi SojUli (^Ij^b 0^*1^^ ^ -13^ if" 
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^ Jl J*^ ^ p«J> ?3V? 3** Ji Jj 5 "^ J* B J^J 

... Ujll 

...Aj_jial 




19 



...o^j ijj-^ vffjS3lj (jij^li 

^ilili Lj9 JJ^J J^ 5 

jtiy ^ajl jjlil jjtffij' Jj Oyi 1/ 'i^alis CUU j^j 

...AijSst [^-Jl t-Wl JSCi 
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„.U* ijff jU ji-li dUi J-* -Ui-I ji» eLiJ 
Sji-'bii 4£,LJ\ alto Jit ^ iJj=^3^ Olij^ill Aj p-Lj ^tCs jlstl i^hdll 

iJjsS'ji \jK"l^S3 fij^k^Lj^ii/j Jj^-jj >^-^" tii S^iUs LuSCjj 
Lo :Jli <r JjjjjiSI CjIjLJ^ lIjL»^ OJj 

jU-lj j-jjllj (J^J ^ J 1 ^ ^y* ^ Jls 

oAA J&s Jl l^J Lii^iaj Sy ij^i^- lAn!u gj^- Ais J^Ji* A^-^l 
ji-LJ jtai-Vi ^bJI LuVdi! JcLi ^u-Jw li pJ^j As-l^l L) asL r j?vJ- 
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fr 'u^& ■■ as^^L> ^L^ aa^i 4 * ■■ ^ ^^^^ ij^^ 
mjj j^fi^jj j! «-i* Aylij J^U- t^-i* lir^ Jjst ^.JLn—ui ^ oJc'lj 

.s^ullj v r «s^S -L^lij (5^°^^ (J" ^/ Aiiaifl |Ji 

j^i/l :aJL«j L(J a^'lL-j <*iL^ Usi^fj. jliajj L ^i-Jl ^.^l ^ J 3 ^ 
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!^ :JlS 

T juJ-l U fcjl *iJLus bU .dU IjSCs, :cis 
jAjj ^asU^sII JLf ^ a*«U-I ^Lljj ciSl 

-ijlaljlcjll jJuii -Ju l jja IjsLjj Ci^ll jja" 

ijJ*- V ^JiiP iji-l 3^*^ 

jl Ijuo- ULjw jv^ai L£%\j_u L^i UK^ i^i-l ^ jaj UJs l^ls C*a-*u>J 

jir- J^c tUa^iHj ^^jS^I ^ ^jLij nila! liLii "iL 4Sij. iJ^S l^J .^jSG ^ 

.icJjil jj**a*]l Jw^ *kiV\j iJU^« UlUalj 

.^AsJl U/isJ JuAjJl Wlsji L^J li-blslj Ju ...j^jJS 
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Cj^aa- U Jj( £i Jij^ ^ l yt^ AjVJ Ijj 



..JJo jjj llkrfSj jl (J^ ^jia^ J\)i* lis-lj <JSC kilii Jju ^lai jl 

ji-u! ^ l(J ^r-u l^JI ASjiHj isjt 4iaS*l ^Jc AjAcLu 

L-' * v, . 

.WJc* dbii iJL-iJl l J : ^"" I^jli-I 

Aji .J**- dii : Jli ^Sjs- L» *iLik* jiajj ykj tiij U ^ils 5 J^l 
juji ^L^sii Cjj (Jj Lj*i Lf^"Ju ---_h*V\ lip dlj^i-l j I C-iiisj k. 
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^ liL.j c— IJ 

.1 Jl*il Jo*± jl JJ ^ij-'isis— j\ J\ Ijili 4 j^i jJSii AiLael Jjs Ijj 
•^aJ "liaij jjuJI j^i"^* ^ ~*±-^ tiAjl jjtj JkCil j* U 

»Jc_j j»- jio l|dL*S-iA ^Ji SjLjUj dL^fe'ilylai .4J9^UjVj j,j]l "i^fO 
*lLii C-**-u*4 J>a) .e\j; 'i vi-o- js \fi\ LoSl^j j*i-Jl OljLU lu> Jj4* 

jUli °jc Ljt ijU-l djU>Vl «juls*. -SicVl JsL*. SAftLij J^iLs- j*_. 

Afi-^a) jS3j ^s_Jl J\ sJulijl ■L*»-_jJl JS3\'I j* ij^fc *!L» 

.dLlifl Lul» W? Lr ar J f-L-i&l sAft Jio jl jU /jt jl 

tajj tiJJj jt*l V Jj^lo d\<^ Jiaj d&l OA>j jj] ^ai :«5j^: "lljL* ola 
jtJrl Jat yjll «iilall Oijt dlil J JjflS-ul ? jjl 'X,jy^j> JLs 
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tJJ jJ IJSi^ U ...OSjJI Jf'jjij p'uJiVl Jf"jl tJjjj J.1 ...LlA^ :cJi5 

*? Jj?-^ ^ i_-»Li1 SjcIS dU: ^~^i 

cijll JjlS'iJj*^' ^f—jh^ ■■-^» ^ iJut, Jl* dli 

Ji« -Ji* jU^ 4.5 ^j 4 *- ^j^-* ■*-* ^bj 11 "^J 1 ^ 

dUK . 3 L5^ jjli L j_sp1 ji iU-Jll y 5J|^Si v—iJ^ ^j^=i S\f jL, 

jl C>jf\* ^>Vt Sy^l 
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jfi 43jiU Lo UjL>-j Jl L&Jj iLii-l JiJ-" *9 l^-jI^ .ioAU 

^Jjl ^-Wil jt-W J»j J 1 - J-^' °W" j- 1 ^ -^i*^ 

■^?\ hij*"- *^ y *i 0^ 'ja/*™- 

^^Md O-jl "'J : V^- U> ' 

^iLA-^A 3^ ^"o!?* k— <j tj^r»*' (y ^ li^ji^s- Cj_JAj 

^JuJl jLu* j ^.jjl j1j iju>_j jJjJlj jJj!\j j»jj!i r V jiUJl 

!jp LaJb [£ ^1 jjji ^jc C^ji ^ jP jJl j .i*W (J jJiJI ^/^4-1 JJ^"J 

■■j£jLl\ JiJ^" t_5j J**^ Sj_j*alli 

Ja^l -ulil >jJ ^Ul ^ V liLa-l ^ ^....'k.jj ^ 

dli j» (Jl i^a-i jl^ Jj ...("illo j-^jl jjissJl i,!^ j ^ 
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'^"ilo- Oij^ iijrf J"ilo- ^y» di l C*Ju?-j -iojjJi^ AiJoll frljj \g 

.Uj SeLil j» Jt -^1 W* 1 ^"^j J> jl *J* U Jf^ 

JiC j^pjl OLjlSjU^ jl J'iUs |(» J"!^ ---'V 

Saf** di I A3jju> UUjjj jlLs SSli. ^ Js*i|j -ij^^ jSlj)^ 

.iiiy.\ a-^S)!i ouii ^ jjj jjSt j* j&iij ja*s^ -^j^jj 

V OljLus JUjS ,_^!iJJ SjyaSj J^J>1 AiLij 'flijl? ^io-jll 

-l^jff- jl Jj i^UJ 

j1j *j U -^i Jf' j^kj g-i/j JjLj; J ^1 ^ jyi-l j* ^ 

tJ^ Uji jUVIj i _ r iJJ aJ jSLii jljapV\j {jtr Jib gjSsij 
|J i!u jjji ^ lijj^'i ^ La. .£>t jli ^ j!l ij!>-j!i IA* ^ ^* SSlJaH 
t)l r*^^ O^r^ ij" JWj jjjfc liiljSj Jt (>.-^ 1 
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A_jL jaJJ ji gLJJ ^ jfO ^ jlS^ jsJl dljj Jf\f \ g L*iLo AjLs- 



* tiU, i icjii iiLft j* (2 
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Ji3j 

La J^Jflis- ll* bjLii» L**tf ^^lJ-M i**^LwVl ^gjjt ili-si O^Ju 

j» -W* v^^i (*r*j s ^ ^ ^is- ^ "jyj Oj-^j i>^^ 

jjU-i 'JjU* j ^jJi ^ doJL ct^ 1 Jj^i ^ bfbj^ 

)uf^ Ijjtj jjjk. j^.V IjuJuJi Ia^a* is'iic 'J U JS'jjft^C 

Ljji ^ ^LlJi iiji-i J^s^U iijlia* liJ JSCi ^ Aija- J* jljl 

'l* ^iUj SiTj; Oli/ j li^jb jfr l^jb lSj^J^J 
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vJikj V ^ ^ : jJi "4iU=" Kjlrf ;pU 

^ 4 j-ji/ J'- f-^j j»^ 3** ^ j J' 

J*-j ^ ljV}iij»l _jl sljtj jl ic3 s-**-^- *'j^ ijj jl v jdtjLi! 
j 'JW-j^ J^jl ^ .Aj-jaiJl 4ot)iallj j* 'S^ 3 jlj 'J"** 

■<J~3J3 ^3 J W Ji jjJ*. ^ 

l — r- 

i ^Lo oLi-jjJi oA* sH" 1 ^ j* - "^ ^ J^j^ ij^J3 ^j^j ^_)^ (jj** 
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^^t^> C-j6 p-ij-jj 

.«lili jiiii iuiliLi ji^is 




'■UJC /jh* <Oj»-j 

jtSjVL bjjjfi (j^jJ ytj ...Uul d>j£ cM^k bjj^ 
gy»tj .jlsSVi db jdJ ^ ^41 4^1 ^ dUSj J. if .tfj&fi 
^lUl yfjN y ...4,.^ JCai jT'^Lul y. j^jil obj>.jl,l ^ 

i} jKilj Sjusj ^IjSj ji^t j* JSC Jji-jji £yr 

(^Jji j l Ja f^JiJjj "Li&jj ijjh \-*^r, *^ \_^f^ ol 

? e Wl 

j»j -i^> tj^l J^ j*j -4 d> ^ J«-l j* lilij*»-! ^oll 4&1 ^1 
4 S-*iljj ^1 b J} 1 _j J Sl j* ^*j ^ 'S/o --^j^j J j*J\l J j*"j' , l) J j i *"j^ 
Jo Ujjyj elj? ^jjl jj»yl dAli Ji -Uj (Mathematical fiinction) 

JliloS'i jjiliH Ojail jjiuu 4i ^jjl JCjiU i^iUJl jl ^15^1 jjjJtf- 

.oUS^lj JiftULlj ^l-lll U-yJi (^ll OUiljjll (jf- iil^t OUolj 
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Uji j jlSil j* diU-ljj L. t^c-^ jl ^ o^L jj53l IjW J* ^ 

Cf ^ jj^ j* Ji -pft kli* 5 ' a*^^ (3^" ^ f*^**^ *y y 

Jjill s'u*- Olifli- j* ?lai- AjI jj ^14 Jjj ...e\j "l' jl ssjjli ^JLi JJj Ji-ijJI 

jj'S' 'j* Jjij yLJl ^^Sj^il IJi* L* jjjjs-jj. Lil ji*! D 

4jj)j i_JjJu!1j Bjjji jjjJl* JljS-^ll JS'^ I^Jj jyl yt ^ «v-^ill J3j 

. JjfmJi J'*** J* f lj^^ Sj^^ J ^ji^ 4A*^l=i-l vZjbj>-jl,l i ^LaJ^j 

y dr* ^ Jt^ ^ j*s J\ Jc jyjl d! jJ-i ji 

j jjal jj»-j oLil Jl. !ji-<j jjS3l ^ Oil ^Ijl Ia* 

. S 3j*-j ^jc oL*l Jl jj^T ^^l^. ^jta- 
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Jjl ytj ; 4_*ji jol di! Jj*i jlj <ijl_JI v^lt jTjiH jf. dAiJ»1 jl 

jlJU iiL dU>-L d^jjj £ ijijii ji ^liU^ uisj." dtf .isi 



4 «-Isjilj e-l£jj^ *Jh i_J^(JJiip j3l ^ !l*A? 

jj**^ c^ly^ ^^-^ 

.sAiC- i?-J U jj^jl j]j ^b J+ii^ diii jj-ii |ij ij^U :v>^ (3 

-*\£ji O^J^" S^'^i J^"*^ 
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jj V^jf* J6t IjalaLoj SijJirf ^ji- Lllajl Oli Olij>-j° ^ J^bijJ C- 'Ln^'aj 
-l^ljSj SjjiaJJ jt jl^fl J" 4iulj5j j^l^^ 

5 Jjlallj ^-J\ ij-rf _j4 1jJl\ 11» . Ijjt ^ LJjo- b j)™ ^ t\jij 4i 
_l>T pu»- Uft U. j^ji»- liS^jo- jjy l^i .(Principle of causality) 

JjSi LU» ^ U 4jl)W- jkJj l*Ua *Ljj+aSl Oly— i ^o'liL* Juy 

^1 oLii-l di]u- J^>1> t Ul illwt jl -gI ^1 ^ c Uji :Liis 



Jj^' 1 (HicrmoLlynaiHLCa) ^l+'i^j^jd 1 ! fi 
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j* 4Sj»i 'i U li aJjuj -aJjje, U Jl oAjl /j -^Vl aJc J^-J i_^3l lillj jl 
liL>-^ L^aAj j ljLrJ IjJarf-j Ajji-u J*i"^- 4^5 j .J^^^ * ■ j^ OJ - ^ 

jls LdU- Jj .i_^3l CJ-Mj iJ^Sjljll SAj CJjv& IJSj -..J?ji-i 

jilidi J^u Ijjll jl ^jtc A-ij^'jAj 1^.1 Jj . _^aail SjuAJu ijjt bjji-j) 

■ AaJa-. Jt- jLjjl jJiSl i^jST^ll lift j? Jjuu Jj^ftet 



il 

liili J«-i 4 JjjL j^ jj.1 /j* t jSi j^S\ j1j t ju> jVSi-1 jl L-ijJU j^J .^Jafrj 

/jj -Al* - j^ Cr 15 J 

Jja-j (J^ l^L*l Jc ^ aSIm^"^*—*!^ Aji Ao-lj.ll 

( _jJ4 - ^ J^J ^i/? - ^ JJ*a*l^ J^ ijL*iVI Ci^jLai-l Jj jb_j>-jji 

J^sliSl Jii-\ ^3 -(jij^l tjf^' Jc aLi-i Jj4^ J^J J (^.r* 1 ^^ 
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Jjilii^ lilSi Ji* 1^ j1 OjaJ Jft .iJlJ^ ^ 4jJ Cj 

Jl ^ "^J j 1 J 5 1 

tejSi Jcj .SjajJi dlJ A^la* ,jSCj <*i^ LJp Jikh j^SC. ..-^v^ 

-il^ jLj^ll «L»^ L? J* 3 * J** iUJJ^a!* Ali ji! 

Jc jiSi Lu53j UUill Jc ilJinSl ^ Ajjij^Jl l_<^3l lli^fil* ■ '.T.-.til jT 
^jil—ij Jjji -istc j'ilo-^illj AS~J\ j^fli oUs (.^ii jjl p^r.-^ 0^ 

...iJjtjj Ja- Jc oljUilj i_jliaJI ^a^i-n! i^jjj dLuiiJ ---"^ J*" "i^** 

.s-'Ljjl jl J-jj Jl la»- 7-1^ ^ ^^Jwlij jil j-i jl ^LJl liu.J*- Jl OJc ^ 
j^ii, 'i! L» ito- ^ U** j^Jia-ljJ p-Je-j ■ Jr.JuiJkl AiliJC ^ e-Lji^lj J— jl^ jl 
^ J^JI L^C V Ail ^ V j ii^jll ^L, ^ JJili jlj illjjj bii 'i Ail 

'l» Ji; JI Jj ^L~Jl l^j^iJ ^11 i_siS3l iilla *ijl-Jl ol 

^jl ^^Vj l^jlj ^^3^4 ^1 ii.'Vl Jl ^-IlAj? ^ vojfr 

jiJl j-lLaj j*> p^A^j i^-jllj sjwi-l jfLULl Jl Ipif 

j\a- j^ilaLl 49jU ^LJl jl* _^Vl Aijia- J *jLi Lsj CjIsIbj 

jji uJj^ Ij^l ^i-^j (/*^1 lift 1 - ij^ ^^ij s ^/- 

.L^53l liAis Ji^l 
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lis gjjj ^ 5Jj»-j{ Jj iiljjU-Vljl t_siS3l J) ajjl Afl-'i jl 

j!U ^ a j^t aiijili t Jt jUjH y BIi j^iy] jj* y ^ 

IA* Jc Us^ JL* "iHj i dlli Jc Vi Uc 4ils < diii jjs-j 

f lf« Wij J; Ua-*£/ J"iUsl J* ijjijH s->-^ D j 

■^1 d)^ i/j* l/ 3 *^ 
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.(Symmetricai structure) 7 5yii>Lsll ■ j 

^'l_uj Jjl jA JSaH j 5 ! JiiS&l ^1 :OLsljS tliJiJu Jji jl jji A^Sii JJ 1 ialaj 
j* "^IjSj Jl^S di!jj |_j*»J^' "UjJJ JtU jLj^ Oj.Ji*^ ijl^ 

... Jjsm dU^l jl :Jji, jftj 

^jjj 'jia-'i^vi JjCl ^1$^ c JriK'^jvfc ^oi-li ^ -°" jUjLnJ 

LJ Jt$Jl JIClil k jisu Ij-il) sllao-^l j* l^&i, JijU-lj ^j—oLJj 

iJu^lj .Jj- jiiUj Vj^S lW-' 1 ^ -^/^JJ y* j1 JiSt Jfr Sj^Aill L) 
j'l^lj ^all ullj jbi^j ... jbuWL jjiiJl *jJu. UjJm^ 



j_^Jl Ju ijLj^l] iLjj^Jufl jr^ S^rf y*j 



' yi'Lj^ -'^^-J ^J^Jl*ilj 'Lj^'i ^L*-^'i Ji* j* v^c IL^'li. jt'^'i T 
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iyJijjii^ j>.^j]iL. (i 
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^iicuw ^la dlUlj e|(LtU AJ^Ij t^i JS^ jUii A*Jto} L Jj^S jjrtlj* ^IL^S 



Ls JS'.oilll jti OJ<e1 1) lil :i_iLi^ AAj, tU^juj AJjloij-j) /j* LoIj Lu£ 

^ A)>& ^ *IU ^ jl^ (ijll il>li1 1f lil ^,1 

J* j* j Ai-JjH ij j*j ^ S ^j^^iTa^A^ jy&*l\ jjjf dil-i j 

^1 eLJt ... AW j jufi/l AjIjS il* iillj j AjiAfi-j 

j* JjJuJl j ...gjjjjl (O v _*iflJ ^ (Quantum Mechanics) ^ 

aa> l;JJ1 jtLJl 3 j-j^l l£)L— c 5 ! ^ 4,^ JLi 

Sa1\ isjAj J^jU- j* aA> *-Lj^ j L*-jJj*-w£il JL# ^ C>\jSa ijJt> 

SjliH j A_uLs (JL^i e-Uaili J^-Vjj iloi- j jjSll Sa^j Sisi- 



^ JiA^i ^.ii'L^'ij.^^Jtji Jj-Lj .j, j 348-347 \ f . j 427-42S 1J1 ^ jlj 1 

pUi^j JjV 1 , ^lll JbLj . jk^j', 
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jjjjJl j£j . -i liiiJkJ U JS'iJu.AJu e-jJ^. ijJSj ASjjJl j] l_j*-ius (J-iij 

ii=Ui-^ ^y* Lis i^^aJIj As-^f 'Jc i—j-» Oiy-* Sac ^ ^ 

: JjjL ^^«S Le*<f Lnflj Ljio ^" AS jjJl ^ ASjUti-jj JaJulj ^^V' 
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(Mev) '4^1 








2-8 


+ (2/3) 


u 




5-15 


- (1/3) 


d 




5-300 


- (1/3) 


s 




1000 - 1,600 


+ (2/3) 


c 




4,100 - 4,500 


- (1/3) 






180,000 


+ (2/3) 


t 





^ U* .otsJjSil o j* ^ 5*/" y LK'jStu lift Lj>j; j»-' Vj 
(Antimatter) sjUsU SjU.Ii tjjjM y» L jl SjLill oB^j^h ,jf- d^jJ-l 

OlijSll j' iJySil ■ '■< *^ jj^„ ^ J JJJ-* ^ Jj^" 

^ ^jj^Ji^ j "SjL" aJc jll» L j isi!,! li^lj^ -iS^jj 11 LL^I 
IJSSI 
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f r = ./^L ~ 5.39124(27) x 10"" 
V ( J 

Icj- : c l^Vi Coli : h = h/2TT 



^U.*^l ^Lilijllj J^"^ (^1 ^ llifj tj^" J*J 

oLsU- jjJmL *yull J»- jl SjJLJI 4eLiJJI lilbl ^ ...W 
C~J Li> jiJI jl jJ^l 1*1 Saji* U 

(Neutrons) CjlijjLJ 1^«— j wjI^— y 3jjJ^ y t/j 
iliS^lj' UjjJj ii^. olf— 4-1 'i* j1j (Protons) liityjjy 
L*yjj (Flavors) C>i$£ J Olii 4s-» J J a<_Ju oj^-^I (Quarks) 
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_dljL& ^ i ...^Us j£o=1* £i\ .Lis Lilj" jis^ tjujs- :<J cJj 
IA* jiJi ^jil ^U- — 3 <-i& - l y>J\ J5 

■tit-i JiSll Jo) LJi ^,0^ ^JbJli LiU^ rC-iits |yU C-SIju 

2=-U\ Uc^l Ji^ ,> y ^Jl s^g Ait UU Uk jiil iJJl 

^Kj ^ijn^j, jj^'l IAa ^Ij Liiaisj .^yucJl lj-' 1l lili ^ ,Ji=- 

JU'bj j&Ll J* SJ'laSaj '-J^J* ^° ^"^"i 

Cy *i Ji S-ljJ=M L-uulj» aS^JJ ^Lyj^'l ^yjjl JlSi 
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yaJI j' Sjjioij, j 1970 Il^j (j I -J" ^ Jh ' 

^ ijSCo l^ud C>^^3l si* jt j'? jjj^ (Stting TKeoiy) 
.IjU-b iiuJp» Ji (Strings) 

Ojldl lj| ^r^j ^5? ijj^ e ^ ^^-^ J^^l Slils CjI^^-o- 

Jidj ...IA* ijlSlI iLuVl 'ulUaj ^ L if^" ■J"*)'' 01" ^* Jf^! 

... jLlljj IASjsj ^lio ^j>jj JiJ* 

Jjs-jll el l.j (jf 1«! djtlj '4» UJJ>=3 i^VI Oljil ^1. 

a^j^^a^ ^ ^£_y ---1^* 

IA* Lj/jiSj^'b ^ V Ajf e lj L» jl ...^ ^IJ^ 5ill.l Ji. 

j5u ^ ^alkt ^1 IAa jls ^jll $ "*1 Ji Ji" tac ■ J^ <^ 
j'Ju. 13.7 Ai* ^ sjU.j ii'i. ^ 4J U ,^31 ^1 ^ '«.e i—u jU* 13.7 

•C^ii Jas- ^ Cifi^ ^ L^J .ji-a!l S-ft'ui» ^iaSs jlaiill j*SI=- ^ *^—*> 

.(The Big Bang) j^l jUifyl iji-l Jl|j 
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: jilid! ^jl-uI 



5 s Lpj JU jj^-j ^jj J> (3 
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JUj j* 'AIb-jH Cta Ajjj'liij ^_^3l lijUas j^llai ^IsJj 

^jAjSj jliaaW V^JJ -*^J^J J^Oft Sti- J-S jSJu i^U^J 

^ ij^^ ^ jlaJ^ rtj»^ "i' .iCj-Jl t^^J ^-j fbVl lili ...jUaill 

Jj"^ (J i ^ pfl? J"*^ JJU1 ! J^ 3 ^ f' b* J J=TJ '^°J^ j! 

3 -Hj " 1 ^ tJ^il i\p U. L»l£ jt'ii" (J* *^r~ V^J j* 
jji'ul 'i ^y'b "Ojs <Ji-ljLi L jf Ijijj» !_jLiij ^jjl /jjjjll ^U?j jllojll 
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jj-l. ^JJl jJi Jl ^ bl ^ f Jl 
^ JsF t ^-j UilL .^U\ j}\ jl "J^TaAI, 0j S3l 
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fa 



jii-Jl oljUU jl j^L" ■i^ 4 f^'^j oUjls3l ^j^j EsVjl 

^^mjJlj o^^llj obi t 4j jI« J^j l/ 9 ^y^*- ^* J^J 

j* U ^jLJ Sjljjfc "ilu JuuJ f\jJ~iJ3 ^Lyi^j j^^j J — JS^Nj ^J—Jlj 

jLj^ ^pj io-jJ jlj. i Jfijji ^ SjB'ijyi ^Jt Lil Uis U lljjj U^lal jlj 

jl juJ^A^- Ailj J^i- j-*j ^ i ^"*A i ^ a i J* 3 .^ ^ *^ 

Ia* jl jase^j .UJa AiUJLuV jtuj'iUl v*jjl SjJjil U j! Iaa ^jJI 

jj* IjJc t j»I Hilal L* jlafc l^i. jl; jl SjjjH s a* jl jl < j^r^ 1 
(j>* jr> '*) ^ A^iJj bsi^ lUia! j* Ju, j ilr^j ---b—W- 

^ss V jij JjLu iitllj jj^Vlj jLjjiVj (^fs-Ua ji!l Ajt au 

Lilai! j* li j£ii ^U-l l^&j ij-^i ijLj|lH C-*ij \i\ 

jl, V ^ij V «j» j^l ^ jlj l^r U e |/ o^l £ I S^i 

l^dju ^sbjcJ ^ j ^ykjiJI l^i^*; jj U^J^^ ^J^ 3 ^ 
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J^ J J jlj kj^J jA*afl^4 jrWUw^ jl 

-bj 1 ^! ilaJjll AjU*Jto AjPj ^ ^laJ^H i^tU A^*lt4 L) J$3 jl Jc Jjj 
U-l OliWl ^ Uj^ ,y li>i jUlll jl^lj 1 JJuJJ, .Vj?-j1I 

Jia s L-i*"iU tiUjji. jK'jl --gj!; v—s- j*J^lj CjI^I ^ ^Ij'ibl-lj 

jjC- UI il . Jrflyi! SUl jlji-l lift Jil Us^s-l Uy Uisi-I U, sLaSll ^ ^ 
jW jb-* UI jlfU, ^ Je^l j,j J, .^U-l dili ^ bJ* o^.lji* 

i_— u j=is, j**J> j»JjJ jH^ 3 L*jHjjj CjLjISII jiKi! jl .Ao-lj Ji_u^- Jj j'^Laiij 

r ^lj rjfl Jl Sjlij „Ijjl jl, .iJljiP \jj d&i jj^ jt j^V ■ j^j oi" 

jiSi] jlj .oj» jji JJrfj i^J-j ejie jjj IJui ^llai ^la LfclAaJ, 5ijl,-JI 

Jj^ jl Jj Sj^jISlilj jljfl p!, jjjll Ol~JI jl ^LjjII Jii Uli* 

j^SI lift ij-jt jf<. L 4lal J^ liiljS 4jLiW jjoIj -^bs* Jo»i 

^b^l J(J flSjilij j^'lj ^jUJl j-l^Sli jj^j oUISli jjlsS ^ ^ 

.^uui j^'l ^jll iJwai OiljVj CJT^j iij 4i»-jl) *~il jjS3^ jl -LlP-^ 

...Jjs-JI; Olla-*^ j* Jy»-j!lj ...Jj»-jkl «l^. l^ 1 " iJJ^J J* 1 3 J^"J^^ 

j'ujjlj jfell J^ jj,A# ilj j* ^ll^J -■-■^if 3 )'^ — b J f J* t/^^J 

(Feedback machine) J»s ij; jL? jl (Function) aJIjJ ^j!Ij 

.U 3j>-ji 
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^a^J ijJ CJ^Lis LssjJjis ^-«0-3 iiU-«s- JjjSi (jJi aj'il J^jJ (2 



^ijijlj l^m»- Ul^L^l J_}^ 11 '■^i^^ 
e&iL&A iS^F** f ^ ^ — ^i"^^"* ^t^" ■ ^ CjWlaI^ iJU^i L^J^"^ 

j^rr J^j pJc J^ju f Siji^ tjjjulj ij'uaaVl i|j»lJI ji*! 

!j£H. Hb Jlai-i Lili iijtyi J y ij'iilll jKs*1'\ J\ 

JJii-iST^ .aJc jjjLo f- it'ic i^&JI Ajiitl ^Jji jjlLJI j^Ul 

^* iil ii^ ^ J" ^'4* ilr» 

^riMj jfi Iflilo- ^jjaju C~E-Lij cJj^ lii> SJts-|j L^Sj il>y^ Sil^j ^^^'^3 

JuUJi| ^t*3J L^ 1 ^ 

^ sj&LiJl, .jalji cjjS. 'u^U- jijia Sli* j^lis-^ls .-ulji! J>L^ l j jSCJH 
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kiilJjlf y> ^4 J*^ ^ - L *'l j* j^- 

^ jjLJl jaSLrf&j ^-«jll lIjIjJ^ 5 !/ Sjjl As^jju jjj j>LJ^ j*Jt"i 

.K JIS 

^£ ^ yjL^ljjSl l/*** f*^5 J^ 1 *^ -Z* 1 ?' 

■ Jfe^ ^^^1 ^ iJjW-Luj l^OA-a JaJ^* 

.L IsLa» tjp- J&i jJlj i-^Jil .Luo-^t s_i«sjl jlail 
UiA ^ Aj'iK'^jB i_j£-1 jl (^jl^ jlfVitf'LJllai- jlfljj iiasJd iJLSLj 
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^_J^ F JW-^I^ C^jlfi' laJjfr 'l^ijJU r . i') ^jj^ "jj.^. Min™ -^J^^Jjtfl 

o' ^ ■" ■ v* 3 cr ^ > ^'"y '^'^ ^ ^ 

l JU'b ^ ^1 IAa ^ ji-T J\ ^ Jj bj».j» &Si Lij^r 
U jT. L JS'ijjt JJ -cis . jj^jt l^jlk. ^ Jc bliL-1, l^U^ 

\jf?£> ^ 'jS3 La/i liUji j* Lo iJb ..-7e~>i>jJl :CJi 

j$j .ili^ j* JstU-l ^ UI jl Ji ji>-T jU je- ^"j»! jl 
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Lift j jyo f j h& -l-A-iu j£\ jjSj JiS tjja-^ A_JJ1j diJJ^ 

ii^ilt jUjIJI JJ jj^; L^ljj CjIjuj ^Jiij j^JUiJ OJ»l f 

\*Js> flij ^ tflliJi joUl slftj .^ijYl y (z) Jai- < J i ) all jl (y) las- 
fljjb IjJ*^ J ^liJ . *Lj h jr 1 ^ j»L*k>"l s^iu?^ ^j^-^ i3^**^- ^Ty* f' 1 ^ 

dlb K* J^ 1 fli/Jl 
x = 1, y = 2, z = 4 

jjSc JJ ^lijVl sJjbj -^lil)^ aUil (4) OUs-j gjlj ji/Jl oL£ I ^ (2) 

1x2x4 = 8 :Zi\J~\ ffr dllij 

yfelilj dlb I?* 7 : c/ 1 c& ^* ^^^j 

^\ Jl "iL Jlill j^i^l jl/lll Jl Isjc jlj ...f I 

*Ult ^ g?> Jl* jli ...^1* JJai-ll Jaili ...iijjtl.1 JuJI 
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^bi* Jjlo sjlc ^ liKe <T^j 

^UjjIj 5sLJ,1 (^Lsj j^j^j «Lll 

-HiLuil 



jjj^> L^SdC .SjicijJl ao-LJ. i^ii^i -^ ai " ij l/"^ i^'^** 

.l^&LiJjl H-|jbj l^jjt kJjUs '^jl 3 SjI^H 

."ilis ^"ili Li i_— m- AjC^fiil 
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AjiJij .lyui? ^jL-J 'tjc-lijjl ^jl— J Ljii jt ^J^* ^ W ^ ij 8 

s'L-SSU iJj=*Jl jljlfl ^lij 1 * J*jr. W 1 _J* 

.L frLaa J=-^ (Degree of freedom) 



^Swj l^itjj (r 4^i*\b f\ Jii i^rf! S^ii!! jlaJi i^L. «^pds- 

^ i^i-lj iaJuiL» iai- ij-lutU JjlaH Aai- ^ 
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fiil)! "i 1 jl jirfi 'i^pliljl j'l lisitf jj i'u/*]ll ijUi ala 4o^-i3 j'i»*) jijj 

^-ijjfcj^' j^E^h L* ji^i Aj)^ ^ ^j^jj^j 
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t 




jJ'iijs .^li» (Convex) AjjjI jl (Concave) SjjtL. 'La 1 
.*>ta ^ ■ ^ O'l^J^^^^jU^^^ LjLjCI-^ JIj'w-jj^ 

^ .Uj l^jj Agf. 
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X=Y=Z=0 




i-juil JkJJ i—JiHj jirf tJuu tlis sLjii-t A»iJl jLw-l liililj 
^u" i^wil l^JJ* ...l^ie ^1 Haji 'i^mbj ^jl ijj-ii-l JSlJl l^uis 
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(Proof by ^isUl <j_jL1 J-b JjU ^jjt ^1 ^1 JUl 

^pbiJlj jZifr ^lill jjil^ ^ ^UM jJ^ ,_j*jliiVj contradiction) 
^ ^jLiL, ^Ujjsr ^Vlj ^ iiJWl ^ ^ g^jlJI ^jjl 

C-jlfjji^lj *Jr&\ ^^U-ujiailj fW^lj (jsi '-Aji™ ^ylill 1 ^jji!l ilju 

^LjA^II j\ (Riemann Geometry) ajU^I S^hA^SI 

jjc SJij-IjJ,! «Lasi! j1 jI~*1j i-iljll ^Lua-^l £f i^jjAib 

cJt^y\ .j»* jJsil $ jU, ^ oU-yij 

.S^jj 180 j* 

^ju& j\ (Hyperbolic Geometry") S^mU 

£jrUfl>L*JI ^tU^uAj^il l^is Oli^Lli-^ll ^jh4j .l^jti* ^l+ddl\ *L*JJJk 

. VjJ 180 ^ jiSl Ub j> JJdLl II jj f-y^ ^ y 




4 I.-mUI >jil_L 
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'Lfcjil Jo- liilJy Jl+ollj jtlill (J^ OtU- ^ i_iS''tsja*j l^Jft 

...lajw- lills (^jll ^ij=- Jl 



(Eucltdian Geometry) SjjJi3)H i^Ju^ll 

a;1 Jc- jI*^ ^Wl *Lai!l ^ ^Ua, L*>\J\ r Lrfi "^ 
^jji ^jJ>i l^j^ i^W^ j* ^-"-^i i-^* -oi^**; jl oI-l^ ■41^' 
aJI J^- aj.U1 ji'^i jl liju as'i 1 i^y^i LSjT^l jitf-i 

i~*J^llj -il^VU,! ^ eljJI ^ ^Jj ^ 4 ^"lIU,! Jl Alj!— jijVl 

iJ-'ws j» 'l^jj ^jJI i-iJJ^!l Jclji flWjj jinsil ^ )lJt\ Ll ^ i J-)3)fl 

ub j> dJii.1 Uju ^1 Jji" ^1 iJc^l ^ .ijJjih oULkill ^ ^1 

j I Jiis 'ljjJj Aikii CjI— uJii* ^ jjj^i CjLiiljjll fl[lc Ijj lfiO 

Ijjc 4*3 ^jjl (Elements) j$JJI ^I^^aJjI JS1 

Jjojj "S^IjILl iaLiui" (js-^ii e^j ^U^^ ^ ■L^sli-I ^jJij 

".j^ill ^'..nll 

jj iwil'^ iflLJ,! oilb Aai^ j.Jc- j1 ^jiAju jl CjUoIjjJI fljlt Jjl»-j 

^l IA» ^ ijjfijdl IjIj 1 ^.Jjlj i ^1 j^fl ^11 oLiyi tlJc j^il 



^jJl^ ^^S-^'i ^fll' Lj'—sL y' i'* ^[ 1 3 
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S ^pjH IJlb. V> .^pjll ^^Ao^ dUilj CiJ^ : Jli 
j Jljp ■Uji Sjfc*: *1^"j49 .4! sllat-l AS :CAS 

■■'jjy-i ^Lij ji-f Y\jc i^jj ...aJc oLuIJjui jj*a 

^dl O^J ^V - ^ A^^diil ■ ™ i^^lj Sji^^aSl ej*? ^yals*Sl *JJ*° 

^k* o' 1 'bjJ^J '^J ^ <^AJ "j^ J "U ^ S' f& 

AjjJW jjSj, 'lift elUj ~^"! jl --■•'sM £->i JJfjlle 

...*Jc SJjnill CjLjK*J^1 i^&^bSj .^liLnI^flj (j^-J^ 

i^iii iijlall ijlcLu j 4J£- t^Ja 

^b J l ^ ^ j* gpj^ aJ "^ '-v" ^ ■■!'» tdi!> j^ii ^ 

...'^ <_jV^a- sL-ll AS 4^3j i^SjJii 1f la 1/ L -^J"^ 

^,1 J jail L^f-" U,! LDjSill sAA L** 1 jij ...a! ^j 1T Lt jfc Jjs-j^lj 
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J j Jjii^ dlUij ^jJl k!~iA=i ^ jl Jlol *J ^jj-l CjLjAJJ. il'uiAj 



kZJJ-i aJI Cj jlai 

.;\&ll jj» ^ jS3 j!^ Jlt* Jl jjlos, jl j! ^,jicl. 

ijuljj ijiUi OJu (^Jl «Ij-JI (J^ UAaSj jlo-J jAj J j^ ^ Jli 

...UI 



^A^li diill Ujj ^ lili (1 

SUajI ^uJl^II jyll Ujj ^jJr lJJc^ J* (2 



68 



(Self- A_jj jjc ^JJ y (.A—^y 1 j<kji=- j') 

...refcaction) 
T^Lj>\ ^ ^ ^ /l, 
(jpUii^ ^Jj^-jSl ^-jU (Projection) iuli^il aJW y ^jLjVi ^-jll :jJi 

Olf-J-I jl OuJ^ jl U a»JJ| C>b SjIII JU- y 

J^l ^ y. Lj yf*^- /1^5 JjL, aJg i^l 
lj T'ji/ 3 ^r-yj" a»_!o 4j J *^ <{Wave-particle) 

i^Lo- CjLUJ (Outcome) ^yi* y — Ij^j (Quality-quantity) 

.(Computations) 

J^l^l V^rf- rfjJ jjitf g^-J £jt *JL* Jjjj\ Ujfc AJ^C J<3 

ilai- (jl Jjsu p jj ^M? (Observaiian) (Observer) 
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"lis a~S31 ^ JUi» jji iiU4j jKl^ ^j^j O^ti^ l^j^ ol '^"f 1, 

4.j c , Uj Aif'j L* J^^^^ a^j«^ ^ ^ ^i;^ 

jjuJI tji ^"iUl Ji. y .„V)=.l Jl jS( "ij .Obj=-jl,l Jf 

j^ 1 - 1) O^lr* j-- 3 -" 5 tX"os ^-^ (/j JJC j* ^ ^ 

13 

jbjuJl Uljm-l j^j 0.001 I^sLm J ^sli* Jlds isjoUs (intervals) 
J, w3 /lj yu'las r (0.005 - 0.004 = 0.001) ^i, 0.005j 0.004 

^ j/Wj - ij i.-4-* Cj^IU 1 dfc J» J^t^ Jl/ ^ il^^m ^ji-l 

14 

'^1»—-=-; Sjjjlj ,^jS3\) j 10' I y — jims^ ^La»^ yj c-iijatj «iUjj 

■ -j^'-* Ay;^ ill^J J J^^ J* l3^^ Ljf^l? -A-Ji j^'^ (Jl 

jmj'lJI 1* bjc ArfLj <cy4- l>u jJ jtiaH ^ J^jj «y.^ 



1 1) - a I -ii-Ji j* [x, y] if-" 15 
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^1 yi -Wj J-*"*! fji j^k >^-N fji -L>J* f-il -I 
J«j 9-_j~.1l I ^ ^jji-i U U aILa jl iijjt pil .II 

iujlll iijjS J 1 1 jHj Jj' JrtJ llwalill V*jll 4S—J.I ___j1 iljjj ^jT.III 

«L, ___ a A-ll J 

*Wu ___,^Jj Ijo-1 jtjJl ___,! iljju pJl 4»- ™*j Laj jjs-^j 
^LUJi ifc J^^r 1 » J" A /ji JjLsi jSl tS __)_. sjjJl u£ J, 

J*—- 'l4 ^'jis f$ 4—uJLJ&j "^J* U^" ^^-k d d*&> iJL 1 ^"' 1 

IjlijIJj -"^J J^ 3 *" i__?< ^J*^ ^^"J fj^ 1 A»-^Jl £jj J)6^ "^^C 

S-iS'bJe Wsjil U fcjsll JJ]i jUJUiik^t rtf^J^ni^ 

d^u lAi J3 ^jajll [■_■$"-■> JjJ^ i - ^J™ -**J -U^jJ^ 

(Network) ^SLl _ys iiljilH jl. .1^ 6jwL_j ^Jl iJu>l(l &sJlll 

.5ykl.l iUu-ll ilU ^ ^ 

^•fe'ASl-i l»s&« Jj-9_l__j J—?l_Jl ;_j__t _jA -iSjiliis jjl IJJ 1 Jis 

■iiljil _j* i^^J J v°\J^ (Computations) S*- iJ-l oLLmll 
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.^tfsU wjlisli- t^}__;^ ___tU— ^j* 0_jLL* -^da _jt J^^il Ae-__jj jjTljj 

(1) y^U jjl J_jS biji v<j!l ii'LAI i; 5 jlj 



"ilj ijl i^aujI (l) y^Ldl __jl Jjij Uijj Ijirf? 

V^^U^l (2) 



1 (3) 



__/_» Ji- ^> ijwjjtlj tlll 1 j^IJI Ji^ ^ j^U-l ^1 (3) ^^Ul Ji*_. 
^ ^ «1L. lil (v JjA, 4i1 lijjjt'i) ^ __,> b. ij^lj ."tST 3$ 

"IjUtj .bjjj^'j l|___Ji JjJ 4="lj J;_^^--l > ljIjo-^ ^ -^s^p <^ 
(Jc jauu, -^Sj Ji=- ■tii- ^iljij L» *^i»=" _y. ^ 

[i jJjSt (DiscontLnuous) inlaiio (ContinuoTis) 
i^t* 'i— —«J* 5s^*H (Ia jJbdis 
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^tjt; ^jall; Ait l^j; jus,!l iiiUt a«?IjSI iiLsI SjLsu jl -J^-i^l; 
Ub jsi. ...jjfU-i v hc- ^ V jsi dijlj sjU'is 

SJ^i^il jS3 ...vJ= :^!L 

Jgjj'tJt ^Ji£ ^ 'jjj^ ^jySs JjE— »J j^JJ :*iljlS , ^«J=- y^-iafl 

SU* 

'ujli tUlSl ^ juu ia* j!j Sb^jj J^C Jj Oji ^C^o-I 

.o^Ai 'i lili oLa^ij sLlSl juu ...Jf'^i: 'i 1 
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AssiL ^Ljjl bji jl kjj^ailj .LiAj JaJlj j£ ''V^ '■^■J 

jlUl! iirju Ui-b jt^j cJ\Sf dilJu ^jSCj tj^ill j* ^Lill ^U-j 

idlSi /yr (j-jilj .^jjyiilV W* J^i& (i ^C-j ifr^J J*^ J'- 

^ oU^m dlb J^jyi f ,>b U JS'JaSsL, vl^t SlL* 

l^ai^ A^Lij bj& ojj+flil ^^ys .""M iw-*j^J ...7^^ 
Oj>^j3 i^Li«£ ij^j 31 ^ t* J*"** 

jyj d**»- t Lyx— il LgJau j osK'^ (^Jl icUlI J*-b dL»is 

ij^jl i_ilo- Xjsa- fJJ^\ Aji . jju j£ J^LiiS' Col J** 
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jS3j dilAj. Ij^aall L>j jLulll Lo^i j^l : jjil jl Cjliai- O j» 

.Lp LJ>« Jas- i^jLc- ^ ^jjLO L»J_jo-jl jy% j! lf* t^io^j j^Jl jUj^I oli 

j^ 1 jl gjjjyiH jj> j^jJj .Lji jo-ljssl (Fields of Consciousness) 

iPjiiafr lill^i ^A* jlstilll Jijjis jjS^ Jj* H^llJllj Jji»- iSj^ 

.\it> Jilisit j'"ll Ul,^ ^jju,- ^Jlijt ^ jjSiS 

JJJ^ j^ dWiS_j jL**^ ji&i jd\ ^Lui Sj\fl! kJ^jjSi yJI 
jj* .Jte: ^\ j*J1; J^l Jji!l >_iJcai 

? Allsit - L it.; ^ jvi^jil 5jtj>b, ijiil ji 
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j=-T J£^ ^jJI fjj ^ l^ijj jviiJ 1 i-ji'b- j^ 'k-— il _ja J> Ejj^ill 



j* 



„1^1 jiS 1 ! Ja^jS ^1 Jl^i ^jjli jjJl ^ jm-V iJj'iill ji oji 

'u; ^1 ys3-i 



^ki .Jj*-jSl j -^l} 1 ^aSi S J^l S\ ^_?ry J' 

\JiZ iU-i Ji=- jljJ-t JJ=- tilat j'uJJII ^ij JJ=- 

^Sjjll f ' i^"^ j tLjilflj LjLiKllj CjI-Sj^-jU ajjs J^Ijj vj^lss-^ 
^11 (Subatomic particles) I^j C-=^ i^—*4-lj ^fiji gjjl iJj^J 
Ej'lU jj^j ^^A* j 1— ^^—^ 0^ .y* Vj ^ i3j^^* 

J _jJs "a 1 ^" f*} ^Jt ^llaS l» .(DNA) (^j^l ji^l iJuulll 
jil 1^.1 ^rf- Jljis boj^i ^ji i-jju L Sjlo. j'lsEL l^j JVjio 

iakil 5JU-1 dlb ^J, . J# ^ ^ tLJlij pUiill Ujjifl ^jlsiij U^-jljjj 

i^ll iyj c^li i^-uil dik} .asj»; i^Jjl JSliM j i'iJ-l l^sc gls L> ^ 
J j j*/ ^jJI SS^AI ^jl^ ji-ju, a»- <Jj ^Jtj, Ijjj l^ui; ^laJ! 

.^jll Jj:- j>^i* ^jil ^ C-iJitJJ 'las- 1 !! ijp! ^ U* tlU j^Lij .j^O^I 



79 



3& j-JJ "iijS" J'l^ 'u jJL J* . J-Jl 

^jj jJu ^' i4^1'lc-j ■*S»yi Oi^ljij 'l^J^ O^J "j^ - f' J* J^' 

fr^iJ^ klL^ ""^JJ" 1 ^ ''4** C-Jtiii^ vJAa'Lij i^_»*J^- 

.'U* sji- j1 i_j?-_jU kibjlaJ Ojis jj53i e^ill tiL> O jfl Q^ Jij — Jj>*' 

j'SiVl d\l- ...j&SlI jl j*/ ^ ...C-l^ ^ 5^ aia Jj 
^Isa cijll J,,^ 

^ Ai'l-ii ^^jJ^-Vj i^^J ^l^^J iS^J^ 1 jj iJ^P"^ ^J^ ''VM ^ 

V ^jji jiu'iiH ^1 dUi ...JiJi Jl >._/ -y-K 
jjL^lil *s1j -ij=rj* d dLiA! jcjj. y li t^ijjj dL^3 ^**jL jji; 
£Ui Jl ...LjjJi JS.J-/ ^ -j^ 1 ^' j >j 

i^jjl j'l-j)fl Jl j»/ rj^ Ctf-J ■■■ J^' 1 ^ ^'ua^j j^^-^J jK&l (^'^ 
CjIJj JjJc "ilj ijjLT^^. Wj^= (f AJs'lIJ Ijjs J -UijC 



78 



ilsuVl ^"ili i_*j£L> iJiLJ :"lbts i^j&L, jiVj ^ C~t- i)>l 

j\ ij'uiiijii juj'i^ jJo^ij o*»»^ J* j-^ J ^ J; -o-j-^ 

Jja-j 'S ^ 'lajU JjiJ iijjJl A-j1j=- ^u^j abjt olj? Lc e'li^Vl 

t) f b Al* ^ ^ ^ ^ 'S «Vj flljs, 1! «M jWA'I 

i_i*o« IJjij ...^isljils "dle- ^j^ - fL-i^ ^J^J -^^- Js ^ Ic*" 

4 t^U- '^j' ^ \SJ J' J**"N j* JJ^"- ■^P' ^ 

JiJl JIL ^ "lU" ^ J'. Jc Sjji 



iolSll jL^I jrKr jJIjt, J ^1 jA 'jLf Jijjjf U« jj^allj iC-rl 

.U- 
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jl IS^i 'f d\ Jj^" s _/^ V-A »^ ^ 

iU^* v 1 ^ 1 5 A M j 5 s 5"J! f ■ J^ 1 ^jj^ Jj=- 
(Jaj ...^i 

-j^s^il l^lo ^ 5— pi"lllti jLail^ 5——iJki(i\ JfeCi\\ kiiLf U- 



rjf* 
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Jjuj 4jl£j> AJ\ b ^ji^ .jLh\I| i^Ijj j'feS' jiljU*! Ji ■ Jj4^ J?^-> ** 

1« ^£ L^i/* ^f*"** ^j^ - *^ ^f ^- ^ Ijlo . jJm ^ Cl>*-4 Ojd J£ 

jT ^ ^...ilLJe- ^ ^11 cJi^iA Cll* JS'tSjt- ^ (>( ■tJo 

si* Cl! osl—j .(Continuous) 

^jl* a ■;. a, j^JalL j*^*^3 Op* ^-^J "Oj^ \ m j"^ f - LjULis 

J&» j* ^If'lf bLu) i_«j'b ij»-jU J I j'iSspVl .io-lj Jjuj ^J^l jlu^ 

Ljlj'Lill Lljb* Sjuu Sj# ^S^ 1 *^^* 2 * Cjbjf Joiij i^ij^ jljEP^Il 

(iijs jl) icili ^Lul iJLa> .S^lkj -L—jjJl So^UI (J^j Oir - ^^ 

j!l VLJ! ^ Ji^l J* -vi Cb V Lt 

jutj Juu ^ Llibljiii^ ASjSl,! ilu^t i_uAj^!l JlSClV! U J JJuJl 

gP JSClj sb_J^ jl QB ^\ (jai-JLl JjssSj i Jj"Jl JjJl jj» j^J 

Jl f *^ J^-^ uf^l ii- 1 ""! J j! (Hypercube) 



82 
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v - u 



J* J^J % tW^ j !? U» f-j 1 

d A? \* J> f J iWJI v*S>« J' 
.iljjl J_lL- Jtljj iOl jyL: i_^£H Ji LAj 

5 f > UI ^ il> jf J* t. ^ , l_.jL.iII 
UU! -la,, Js _Ll/l j!( ^Sl\ dlb J-I14 




12 3 



•>y\J\ JuJl^j dHl -jbnj fjl J/ > (2 

?«yi ^ v" f^-ji «i> jje > (s 

't lili 

* ^ ^ Jks ^ i-.jC* *L-i^ j^L- lili, (7 

S "jtfiT S UU 11* dlilj j* L y* c^-i 
pjLij frLiall «jSi! ^ v '^*LI Ja (9 
Jos-^j j^ojl (Symm.etiy) jjjLjfllj L AjLfuI jl SS^lc 
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.^1 ^pU JK-W-l ^) iJfell i\*t\ 

^Lj l^^jLiteC jUUi JK^jiUl ^i») Jjfell jUjVi 
ips ]^^JJC jUU Ji(v*»£U 
.jUMi U*^ jLsK. jUU J\ j^'I 

U3i Jl (n + 1) aJi i j s Uili 

.(n + 1) ^ 

j (n + l) AaJI Ij jl^l tii Ijft (n) jjJI Ijj jULilil jl Jjlj :^s^ii 



8S 



^aJ\ j*J\j kj* 



jju ii'iiUs tii^ldl <yKU jL^'I Jl *3Laj .li^a j— » ^":Cii>" 

^ri*J LF*^ l^u^L^^ litfj ^Ljus^l LJlrfJjj 4j|^CUju| LJ* 

VI bjJe- 'ujiaj ^ J*»:: il <Lj-JiH iijai ^ Qj^l 

<us liL'iilf (J^'^-j j* <LuJdl ii Jai .(Spacetirae) jKyll jJtj 
^-jiil \la jls l^i-' l)J^ ^r^"i J^"l)-K^ - j"^ a -^ P i 

LVj5 ^ fl^Vl Jf-dt 

^ SjjlaJl j^l 'il dUij iJj^j J^j LuJe- *ijjiai ^Ljjall l^dlj 

.yU^j *>L'Li Ijy^ 1 ' liSjUiii' 
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j^i 1 eUseJ pia") lisLis-' ,jj SiLaU Sj'lilj SilU) U 'c ^ 

Jrt l^'li" ^1 ^1 y JjJI u? 

{...\jr Jj>j j ju. '^L'i- jJ\ jjij ^ 'i^L'iSr ^ ^iMlj 



S3 



J* SjIc JulJ\ ^ jSii Lili liAjjJj ...USjSj ...Jauj'lflj J^'lj jLujllj 

...iiU* ^ J W »r** (j^ ^J"" 81 jlj -^S^Jl 

...oJ^aLl;-^ ^jIjui ilS'li^ SjSiil oifc .Ai 1 \ d-ii-i pai :CJ3 

(S) = 2N dfal (S) 
Jl N di™ S U e U ^ oWaWl ^ Jl N iT j^- 

.silaui 

J*Jl =JiVl J* uJjflU J^juJI pjiHj Xj- J^j 'i Lil Uj 

(S) = 1 
(S) = 1/2 
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«-"j' JJ^ 1 ** ilr" ^kji^ jftljiall ^> jjjy^i jjjljjjaSI 

[^Jio'l ^^Laflia ^Wl+as ojLifrl Jju ^Ljju^uj ^Us^U LjK^J W^^** 3 
^lai di! i; italat^ jl idlU^'Aaj Jjjll ^4 kji^J J^ 1 

Ja-1 Vf. Lili j, ^li.1 oL^l ^ jiW J\ Ja- J) l^Je OjUil tljjjSl 

."jusJ-lj AJjli»" aJc jllai la jl AJ_Jl i Jeli JV*-^ 

dtls .ialiSI i^'Vl dAliSj. e U ikii ^ bijo- J'iU- liL, Li; l^ic-J 

■j4 ^;^V lir T ^ (> ^ ^ ■^ Ll Jl J 1 

jjJI JAat l» ^ ^IjJ.Ail ^1>UU1 jliA j aS^LI Aija-j .jLaSI Jl jl ^1 

Ji-lj r U\l Jl a^-1 Jc J^=i diiU jU.Vi iT>k!l (lljJl . Jbll 



90 



Ujifl^j 1935 ^ f "UUS Aa^^j OiJ i*ia*lc J j ^J>a-I ^Ju 

4-,% jj* 1953 f!e C/ f ^ J* - U* OJ^ 

.jUalU ^ja^ ^L' ^kSJ^ «Js!l_ H^jU dfc jfr J>-j «1* j^J-Jj 

^4 4^ jl ^jij ^Lrf^l fLp* "vslj ^Jl JjVl s^aJl ji» J-a- (_5 Cjij 

Jj liiSi Ijl Jjif i^lS"^ iji J^CuK'.lrf^lo-l Js j* ^ao^ii\ \lst jl Sj^bo 
ij>Wl j* jtjji J j .l^'w" J tjA !il*-JI ijjJj' J o'ju .-Lili JS* 

J^lij i^s-S'l jli Sju>l_jll c>Ut ijj^l ^* aJ-Jwj jU ijLuSl! 
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-Juai-lj 0^ :CXclji 4j>\; JtJrf £j>- 

l** jij (ijlj ^1) *Lr J 4 ^ jl Jj Jilss o'j ^ Jl 

! Isi jl ji Jii ^1 Sj 1 ! 1 j JJ ^a> cJ» lij jS3j Jl3 
.^j^Si jet jLJi ~4\ f-lju-D j»1 J*^. ^ J^Ijj — c^JjI 

jiS'L^lj SSjlil ala t, -s- J_oiUiW ^spt jc ji^JI ^,^1 ^yiiUJl LjSj 

^-JiC L "^jbll sj^ 1 " lfP"l AjIj ^Ka- alftj .inaaJl si* j* 

.(Linear Time) ^ao- ^mp* ^ ^^'i^ Jl ji-Jl jl 
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J-sfJ ..Aj&hfji Jl J_ C/J Sij ^Us ,iLfei- £_jJl Jla 

.'i^L-flijj iij»*Jl al* jlSl (^i-*»- ^ ^1 jL" 

<_fjus j-jjl ^1 Jyl -ji-T ^f*&"j ^ k3 jiL» l j lilai ^jil Jd 

iAA Jjl dift Chja-\ Jij -'l^Jj^ ^Jj i^d 1 j4j 

5 <lJ^ jiLJ ^jjl JfejUl ^ JjlSCsL Jjs. JL» 

.iJL 4JJjj .LJo lj'J' 

EijJl (J jXj -i^^ oA^i Aju (1 -^^JJ Lj-j Ajt Jii 1 j£ Ji 

jlt Ij^^Sj^iJI L&^li ^jb- J?f* CAcy—» J| 

-L^ »LaJJ ^i^S t^^*? 1 

Asj *Jtf J*** "l/^ L/'U) 

.Liuj^ 1953 (Llc- ^ .^lli ^ *J jJl i£ 
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Jd ^yj r Lis (_^S»-l AJiS Ijv^" 7-jji jji-l -J CJtij ^io- 1 . ^^1 
oJjjw iiij C^ilSj ... 

. _£j LjLj=J ^jjiaw'i E Cft4-^ s Wj ^^"^j 

i^ili Jju Ae^lj ^Vl; jt C-i^ljy tjiS'ja- Jl i—ulij ij^^ k^^" 

.Ai» LU'ciaj, J^ jp A^t JJ* -(jK* J^"(^ «Jl* 0" 

^ J£^J ^Ljf^j Ic'lA .^J^X\ ijt- Lfl-Xi£- 

ol^. ,_jc ^ ^jjl ^ -iijLJ^ ^jLjjJl ^ «.Lij 

1^" jt^ Y^ '1960 j.1c q iji-iit iC>lj^ jjuj 

Aijj j^Jc l^j'i_- sjljj Ajj>l^ U'lU 'i' j^l, 

'icj*. U,'io J^-JJj £ 7^t-^1 -fj^l; *^ l - JjLJ - UsAA^ 

'lijj .^JjiaSi AjJcL^ i^j Jt- AillJli . litb (_j A%»? ^ij Lftl; 



94 



iSliw ijJjl S jSf j^laf 9jjti\ jjf- jl isis jjj'V ^liUH jf^j UjU- 
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li 'j* Jj^'j ^j"*' -^J tj&&!. !^Sv ^ j^/- 1 j»1 Jj-Jo- tl^ j^i ji-T jj 

■ 4*» Usil (J OjKj 'l^"^ ^t^ - V" J* i/ 3 ^! ^ W ^tfs) 'l/'l 

5*-o sUl j -lSj*- 1 J 0^"-^* J -3 *" -^J- 1 * ^ 

^'li^U j^J W^JJ ^1*^' A i ^ \ ^Ula^ i_jiai- .^uil— Al j^- 

i ~^ J <3 ij^ 1 j*j*ju j"^ J? j**"^ j jj (J 4, -Wi> ^ 1953 

lij^jw x \£rjj£-^ liltj ,Jj ^jr° lifc*-^ ^r^lj ^ij^ ^y-^ i^J^* 

\jxi ^ 1 _o m Jl4 ^jilal^ pUt Jd-j ■ J ^ ^4jA^4 jj>^^ Ajjlj J^i»- 

.Sjuiil tj-JII .Sjiil t JtJ-l .^Vi £u «il _jJt ^ :_5* jlj^llj 

^JSiS'^ j 'i-f-jl^j ^ ^1 j Jl* ^Isft-il J| 'u* 



96 



jU-S 1 ! ,y j£ ^ Jis-iiy j» -uli J. .^jlt ^ U S^s Usjji Lj) Sj^'iH 
^—rfft Ju> Jf"ji -Sb* ^V^L. ^1 jj* j ^i. JJHj 

ij'fc j^I b jl V^jJl ij\sLJ,l ^ly ^ i,J 

jlju^l ^'=-1 ^==- ijr^*" jj-^J £^ "S^- 1 *^ ^"V Jl 

Ji£^ JSCiij jlkJl .W ^1 LJ ^fey* Jijj -^jj*.^ E 

'liSljil J^- jylas! 'ui-jLij W- 1 ^ ^ ^ l^j ^j 1 ^ 

Ajjlaij jX\ jls (Sijil i^lijll Iv»^ 3 ^ p*i« 1^9 \* ] 

jLu^ Oli Oli'l^jM J-<'l*iJ M-ji (Matrix Algebra) OlijijsH 
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Jus- J>\ Saijjj Jl. ^jjUI Jj^ 1 itS=- Jio Jjljfei- ^ j^lj j-lSiJli 

jJb( ^v^-, -Cis -Jj li jiL jla ^'il _ji-Jl Jr*^. ^1 Jy 1 ^* 
J$i .^jjii ^j!!; j»jSI y> ^Jlll ^j! 4a> CjjJ-I 

U ya Juli jjj J; liiil. u jLUII Ija ^ Ui_j Sj^oill l^U-j ^ U v « 



^ lift iji^ ^r^*[ o' lH^J iJ 3 ^) ^ L? ^L^ 1 ' S 
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^jjjujILI di-uol^' Jn ^"(J- 1 " ^ (J^" J?£-" dii-jjiji 

jj-vfiii h ^ ^— ^ O^t^ '^J^' ^i-J 1 ^ i^/* V^J^J 

JliU Uij .l^li* ijijif J^Juj ^ Vj lU^^S l^'lio j^i! lilil 

^1 ^ «I/ U ^ .Vuj J* :^J^ JlS 
ijlSll iU^I iL (J b_jiA t j». y Ljjji aA> j ba^s ^ :cJts 

j^jju ^jjl ^yi ^1 LiJjii J$a1 .tUj jjJI jl 
^1 "jb jjdJ ^ V jj* > ? liLij j>WJI gr^j ^ ^ J^ 1 ^ y 

V ^ ottaJ>\ fls () L^U Jl,!., jsorf -tl^Vl ^ gj/fl 

Lf L^jDj iia itliall dl}L> IJjIj ilali -lo^S Jo-lj jji ^Lti jLj 

L-j a\j L ^ ^^t, ^-JWJil oLjKS^ ^ *>J^ 

.Li (j^U- Lis* 1 Mj-» _)1 
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tijji sijj^i i\ju^\ jj^j-*^^ cU"ii j*^* -(Matriccs) 

^jl! ^ "ll oU> JLa- l^'E^ JjSf Uij- Jl. jAJ 5Jj^ V>^J J^j 

i^Ao-l 3jjs Uaj .iUi lJj^ f^i J"^ o 1 Jj^^ 

^jt— i iil ^ Jj l^-ui iJU~ujj ^ <jjiSl Jl* jl OUisijjll jSi 

Jf'ji* Iftlsj» ^jiJI J^U Jj l^Lt U .iJiUSj ILiil 
Jjh sV J^- sTjJLi jS3 ... J^Ml Jl Jjj^ 11 o 1 
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ciJljjjailj ii-slit Cf J^ (J^ 'J 1 * ^4? "V 1 ^ j* Ji^i-"^ ^ L?J=-^ 

.A^luj j^ii lift ^ ^J^- ijjlcj Ajuiljl" 5llSd 



^J^^jjl J* (1 

? 0»J^ J* (2 
? j^ik Lt-j J* (3 
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tjlj&L r <tf~dl\ SjjJ^I L-aAj^ U -^jj ^^i)J^-(Cyclic) 

^ ."^ JS* ^ ^ ^ j* UU ^1 ^\ JteLl ^ >-T ^ 

'i^—ii ^y-»*^ lIjIjJ uiw> tj-J-u} A*o^ ^ Lo^ tlias-Vl Idf lil ■ * ' 

7-Jjlj Jts ^ JS'ljlbl .Wjs- J» jjJJ iyl^l fl^Vl jTjlj 

W j^j'b ^ jj* Jlf - * iJlj^'. (J_p-Vl ijSl^l Js- ^ Jjjlli 

iiU) &\U» Ji» (Mi% Way) "iUSl ^1 

l^ii ol^l J^, .(jjiai jjS^l ^ ij* jLi. SL ^ J 5 ^ J 6 

J'SCi'lj paJl j=- jjjjy J^t yl' Jj=- jjJu" 

ijs-j -^jrj^ ^irt^ j}^ 1 J^o^ -° j^ 1 W OJ^ ^ Si ^^ 
Jb ^ ^ ^ U Lf jj ^ . l ; J u-Jl OljLU ^/Jl ^1 
jja^i'I 0|jUii L-Sj»* Jy 'J 0" la^J" f jJIjj Lil 



102 



IjU ..-S jSiil Lu-St jr lift Jf'^j 'iLA* U»( _ji Jjjla^ Jjj-i -±lLi*S jill 

£jj=-j iZjbslSJl iJiA JiL ^ ^"J^l jjj -k* V-^" -js' 1 ^ 1 -^ 

LjifeCoL j^Cj-o .liMi (j? kUjJjl jl SiA- Jf'vj UJLi j_^I jS IAa iaJjrj jls 

AjJjrfiil Jj'l^-jl,! jt -^j^lj ' V' 1 "^ jl LjJl ^iai 

^£j?-l wJ^liil Li./^ C 10 " ^"J^ eLiadll ^ dliild^j Jibui ^^JJ C^S-iJ^ ^j]l 

y ^-.^l iL&.l 1 iLSL U* oUil JtJLj j&\ oWr o- ^ 

-*^J" Sii^ ijjjj jtii iiUc Jj ilaajjl jjjS 
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j j* ys lift jl LLS- jl iliJeiH-j U ^jJj Ljf bjjj ^j^Sitdi 

'u ^il iifc j* taJt J31 talJ «LSlf ji-T fl'jk) ij-uill 

Jr„,t Ui 
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SiLli CjjSij juJI ^Ljj jLhYI ^Ui jiC y. jlUl J, "m? ^ 

Jo^mU ^jli ^ d! j Ipl)-^ ■ Si ^ 1 ^ Jt*"' £^ Sj ^V [H^J ^ 

^ cJf ^ .U& jlJsll isL 1 r l__=-Vi Jf^l, v- cjlf" 

Jfj rj^^j ^* ^ oj^ 1 s> ^ 

iiU^ 4jJib- Jjj j ^ijS— « 
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4 1 ^^^^^P»^" 1 



'u j?' LSjf' j*jJ Jl*j jLj^ l^Li^ } ' 6 _/r 3 tji^" J* jt-^LJ^ 
»AJ vj£^>3l Ijjt iSjJuill JjiJI ^^uS* .ijiJl AjJut* i»Lij J 

jawsy srV^j J^j -^^j (Mj iJ*^ i/j 

'Jd* JhjtJl ^Jj^j ^ IhJj^ JutJl aJU^ f^j 5 *- ^ fr'^r - ^^ J^uliA? ^* '-^ 
ejStl» sLJil ft^J^ j^ 1 S? Cl" J^ 1 i£ ^ 'jj^t jlj >i»i ijfUoJI Ji* 



10S 



.^Ujjl J^ lillij io*f~A\ 'i^lUi pLV^l ^ ULs 




d\ju Jj£AJ ^" s^dli 'LmiLm»- O^Lj^ua b <Si^S\ J*aX— *J 

ioK»^ (Perspective) (j*-^ Jjk^J J"^^ 

.(Occlusion) 

... jk_JLuL Jutds 

jj Js» jL'lll ^L: ^jS3l luj^. — j'i_JJ,1 JS' 
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ScL_ J* iWin ^1 ^jjSil v^JI ^Klil j*, jLbSII ^L* JSli 
.jLA'I ijS^il jJuaJl ^ -Q\ji ^ajiH iiJjj ^Ui 

.'i^l ^Ujti V ilai iljj, U JSS 

-J^iJ O 1 *" OLaj^ju^ '4p**^ J*ii*- ^j* 

4ail^i lZjISjo- ^jt ^' -'^ J=- j» jlUl jj& pLWj ^jb- jiJ' U" 

J^ilj Uiii iU^'l iJL* l«U& j!l j^JI jf jls d^Uj *Jb^ 
7daJ.\ Jjj^j j^Ji ^ ^UjSI ^ jf| ^"iL* j^yi U 

j^C- i^^^^ll ^^j^ ^/^^ ^j^'^ ^LJI llA ^J^" 7 j^ki f^biJ ^um^UjLo 

L.\is U! jjiSj -j. s_ii^j JlCiVlj ^ySll 

.l^LL^j 'i^jjjl J* Sjjrfiil Jaii LAjjJj 

'uu> jJ 1 Ls-l^-jllj ijil i_uA»!lj AjjSH iip iijjl SJl^ 
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jiSAs ji& JiS^ y* J*-1 .Ui-JLJU Jli-\ ^1 ^ "Jj 
y> ^ jE'L <lj/ jY^ yv b 'U O 1 4;V 

<i r Ur1j jKj&l ... J<sJI t/y> j^ y feli. B ^ ,^lC $\ 

jj* (^^jj ^ ^JJf IJJlij li-dij liJJij ... JjjJ\ j1 J 5j?lLai\ 

. t Uu cJG'Ji j* jW'i'i irib y c^^lj 
.1^ jt s^li-i ^y iiUi JsCiUi, vJJi ji-u 

^j&jl d-jjJ-l li^. -fv* 5 ' j^ ^ -^y LaU^I ^ jlai 
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JU-I y> ^^-U^ 1 Li^ 4 ^-U^ 1 ^Ljlj 

j| jtaSl iJ*ilj j. Aiijj^ c-jiLi i-uAj^ll jJu^'l J$CjJI 

vjS^3l U* j SjLwj 9v^g\ Vry-' 1 J^yj j f^f ■** 

bijjjji; jjlj fljj4di j 1 -^ ^/^^ Oj^S^L^aJI jl el^lirf ^» 

> "w. - S 

...dJWl j^J* ^ ^iVij L^LX> ^ 4,- y jyl c4 jl Jl j& 
jjj ^'l—j y»j ^j^l; io-jJHj 4jjtj]l -tj* (_j sls t^j^ - v** 

^ jaijtj jUj, .AjjJ lijlU |1 j^AaJ^ -j\^^ ^-'i 
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Jjjj JJtCjL Jjlj iliSJl aj U s Jusi iiLuji Jjtiu jlj . |jjt 'lilit j; IsLjtl 

i=4=U -uj ^Jl iilili ^Lo-^l Jf'ji-ljj Lj *j 'l. JS^ jlUl LU Jf' 

Cjlf^l t-'waiH ijj£" y li Ltj j3s- jb-U ^fed A» iiLel pts 
. j&t jU.SH "Ji—S'V j1 jeUl *UJ1 J byaZ ■ 

Sjj cJ\Ja ^jJt ^jk 1 ^ l.JlJuj."^' iJj'iiasJii •S+dh-^ 



tuL^t 'i ^ . f i^ : J^=- ■^i^- ^ Il^gz* ^Ifv^ 1 ^^'i 
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Qp. U* ^ &J.\ 'LfuJ ^jUI 
j J'ii j. .jLJij ^ ^ jjj y jS3 „ijjjl Jj ji r uto j; UI 

4.L— f-'jto"! 1^1 pi J-SjJ Ofaj^ 1 ■■■^l O^J*^' lit' ij'cu~j'ujw 

dljJ jib |^j=£ U ^jji J^* j-jI IJS'i Juji-l JjJI o'i^l J 

.(^L-jLJil LJs. j^st SiU)! ^uljdl 

OjJl ji'-lJ U ijjj jjIjH JjJI J i^i-i As'l^I ...U'li Ii^Ju 

.'i#hsi ^j iliill ^l^lj ^AJl U i_tjj .yy-; (ji hf\i-\ ^ ^\X\j 
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Ludj* IjLU U j/* jL,Vl >__j6C. 



j Ui* \ t \^vt >jwt j*^ ^ ^ v 

Jjm; JyJ blJU UiJ^ ^ctiLj ^ 'L. (Jj «jjJv £^U>i 



jU'MI ttiWI ^li&l , (lis* ^Hf) jU^ £>Ws31 J* ^ f?*i* 






t^vjLjji ^LlJu Ljj^ . A*jLflj k^l^LdS ri ■ i ■ - ji ''-j-j^ |JjlAaJ_*jii 

iii^j^ j» Sjiiil ^A» U^t bljLjoj ^«—«3 U !j*jJ 
JJ oli 

L^j I j- ■ - J ^IJjl J^'l Lj'^ ^bLjil jULaill Ic*; -Jji.' '""j jiL» Ijplc | jlia; 

_yft j* L»ia bj tSiUll -Li»jll tjl*'Uull dili (^ ji*™ j^JI ^s 6 ^ tlA^ISlI jl 
-jji&U- ^1 -k*Jl (^i'le-'VI Jlil IJjS 
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ii" j>» L. jjl "^tJjr si* ^ jJjUI jjij jSl" ^Jl iiaUl 

itbjti cJ£'| ( K''."S$U" SjIjh ^jJI SjftUall ejjs juJ < jSjf j£-^ .dLji 
Jjsjj ^\ SiLJJ Selili EjS (^Jw 4jl ^jni .Ty&3 

il)"^l«U JuA* LfbjjJi i^il cJu&'hj ii'uji ^uii lift lisj) Jb- ini 

^ *Jt*-j!l j^-Lj sbU -^jw; iiA»! > "i'j .lilljl 4~JlJA 

^oLJl^ -^jr^^ 4dka^L.l Ljl^ljU-^ ^ C~J&y tasJ*i£ ... 

.'l. ^ J os^^" 01! j*^ 'ljjc'uJ, 1\ ^aiV 

. J-ii-Al J J-aji-o USSij 

J^i. i-Zill Jld „Us j* !;> j! yJl i&s 

iy^ Uj J. $\ lift J| ^ jjJ. Jr$jJ^\ ^UVl j^U-l 

j uY' ^jj i^S* " J^-^l J ^" ^4j-^ ^ ^ ialaaj -U-p- ^-lai 

...t'l'l lift j. J, ^! ... fl jiU-l 
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iylaJlj ^jj*^ SjjlaLl Ifi^Ji J\ (String Ttieory) J$_y2\ Aylai iliJin» 
Ijj» LA'uti Ijju 11 Jj^-j Sjjj^j lSj- 1 *- 0^ (Super String theory) SUl 
■■^J i_?"J V^** J ^ ^r 1 * — J*^ (J' J - ^ 

0_j-£l j^" Lfcf j' (Electrons) olijjJidVIf (Subatomic) _ji.aH ^ 

.SJum jje SAj?" J$$"^_j-Cil -L£_f ^ d-=»Jl; L*LJ 

(Jj 5 ! 1 ! ..."idluU jtef^l" __y. _y iS^ 1^1 Jiv Sii,l -u ^__jiJl »Juu J*U=j" 
ijjl jl jji!_j .iiW* ^1) j-i--^ Q -usus* l^^ks^ ."io-jU*" 5jUlj "Jali»" 

0_/l jj /jSj ^b f-^j y_j ^ AsUall _y -Uslo- 

IjaJj -Uoilj ^ujjtSjn AjJjjlt jfcj^ oJi> jlj SiLi# 

Oli^jJL (Ptotoas) Ot/jyJlj ^li^^^Al 

ijji JS^L-J-i _^ y Si^aJl sAft ^ .„il-atlj ^JjJI .(Neutrons) 

f- itjall j Ot^JT^ Lfi?J^J V^ a ^"i^l; 



123 




122 



^J*ij tau"i o-lj* iiLurf j* jlaa jto- 4^i»ai liAt JaJl ^lU-l liaa- il^' 

ijL« SJu. J-l j1 ^ i?KLl 3^ ^ Ji A=JI ^ 

.'l) Jaj^i t^*^ eliall j» IjowJ J* j V"*™ 

oJj! j^j (L-uAiA ^jajJl ilaJ/> jj£i JJ (_Sj*^ i)^ J* 

Jlil j^ sL)u U £ 4j leotei-l Uily JS3j Jja- j* b jlj>^ 

jsl Y^** ji li/^ j^yi ^Uiii 

iZls jlijl -Ujar" 4il (Jc j.^ ^ [Ji J^j'"^ s^!^ jit 

<y d— J LsLiVl sLiVl oi* jl Jj* e^l*U '-i* ji 

U* 1^1 Jc j*^J ^*'*J?"J ^t*jj J : '" J " Ll)^" i *- J ^J^"'JJ^i^ 

SjIU Cjl^rtaij ija-ll j-> irfljjll JjVjJI :jyj1 J*J<>- j* Oijll JJs'L** 
ji^Sisil w-S jla jj* lZjA*ojj Cdaa-jl gjJI jftijlajl j^ "Si*"^ j* ^J^^ 

Ojyil oJjJc Vj^f A*. J^J»^^ *VJ J* ^ij^l »Vj^l lJ^MIj 
j^a- O^iLil (Ji jUj^I oJl» AsUsj °JJ/^" C-iisS^ i*SjXj ji ^iti 



12S 



j* JjJjJ^ j jtiiiLa» jtf^liJI juU jl JJ£jd,l .isLJl i jia 

ij'dJI jl g f^to Bj» JW 'l 1 JjVl jl liJJi Jll. IjJ 

^ yteCiij je^ ^ ji ^'iii ijis jjL- 

iiJjlijjjj. iCj^jji^P OU-ii»Jj A—iLu^l 4jJl Cj^I^-SI 

4jJai J-L*^ cLJi \$j 21 ^L*Li Sas-1j ^sjj-l Sj^l 

7 dtJUb jlj .1^ ^i*^ gjJl Aa4jV^ Ly^fr (Je *((^LcJ 



^ 'li^ij ^^lio Wc-ltfbrmcl J.^^ "1'OJl 'yLo^'i jl ('l hcory of cvciything) ^1 ^^J^Jas 31 

J-itS'JSii 4JUjj!'i jiljiaj 1 ^TT ^^hfl; ^ *jjb ^jlfl^ i^L;^jJ_iiJ i^jiasJ' u'l^ 1 
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D i_^>j ol^jj cj%£j «i* J^J^j : k 3 ;s - J l^"* 

^ l^jj <bj» diiiJ* j^l^. «jii ^ 'i 1 jj-l ,yj1 ^ 

ji JjS l_JJj3-Lj0j ? jj^ l3^^*" J J^"J f ^ ^^Ji J* -..liA (^-^ "^J 

jl j^; ji ...iij jLio 13.7 JI iil^S Ais Lililj jjL*j Aiiai jiL; j^J>!l I j* 

j^3l ^ L» jjilS jl l* j^l JJ-ai jJtW lj± Jl*^; jlj f ."LJuiH l^L»-j 
^^Lujl |f jaUtJj^t jjiau jlai-l 'U* sLyijy L» jS'.bjj LJolii ^w-J .jlj Jj 

...sU-l j 4*i v4 i! L.j ^ L» L) i^jU «JLy U IjUjJ LLSI 
t)** <JJ ^ ' i/'j^l; ^— ^ — ^* ^ ^ L*!*!! ^jIsLsj VI 

^ jlj^-lll C^jlj dlsl^t -U-i'l j* 
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L» 



s? 



s? 



't 
% 



? 'i 1 U j-j; 

^j'il Lf-j! "Jj ajK^I^ jLu^'I jjjuf j^"^ dJj*^ ^"^j ^ 
fr'bjji!; oUj Ji! .^Ujll aJI iijUSlj ijfell aJ^ 1 "'j^ 1 ; 

jb'^lj jjjJl CjI^jj pl*j1 

...i^JyfcJl ^Jill AcUj^ Ol;jjj JUI ^1J*1 (^«il! *j!jicV! JI^Vj jt^'^j 

.31L4-1 eJjs J Jl*!l JuaJ 
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UjU jSi i 1 ^jji J-i jit ^Ji y *^ j 

^1 jjSlj ^jJt «illj ^=Ju ^=JJl dli s su; 1 



i' I-*» 



i^O.OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOtfJO 




C-i'l» jlSi di IjjJo- IjjSi 'isi liil Tdsi. jS JIj-j jji-Nl dil)- Jc 
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"^^Jj .A^ ^Al^ A)! 1 ll>L)S j^S los- liUi ^J*!-y o* Jj* J* 

^.'^i^ 'U* ^ 7*-l J-»^ 1 ^ ^jif '^-S 

^ PJ Ji s y L .ii- jUu 13.7 Jl 

3j Y_^P" ^ ^^)^ Cj»^ ^-i-^^ Aloaa jjjj ^ll j 

.fiWa 'l^j^Oo^^ Juu ^' Aw^^ll ^J^'lil A&vAail 

'U^j; V JSCi! ilalJl viiU ^3 [-jj* W 5 ^- ip 1 ' *^ 
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ac- i^jjoiJ ^jll f^Lj^il 11» ^ ...(Ru&sell's Paradoa:) a^iJl S^j 
j»«asU iut [^jjl dai]! Jl ffjj^l; 771=^ lilils '&Li (^j>- iitl 

(Topology) L»-j)jjj1o ^juSi Tcaiu ^All ^Ulf ,^^1 jl 

ijAl *o-LJ,1 iJUj jJc sj'u .y j»b -^jjlLM 4»Ljj j^il 

^7^. ujM j*»^ i/j!^ j°j 
jjy^i ^i jwjSj *^ Jj^j ji^^ 

IA»* J**3- jlifl IjtiL» jJbj S^Sj ^ - - - ^JjTl» «LumJl^A» { j£3l+09' 
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.«JSl.1 j'ubVI ^ y. aj L Jf^V dUjS v— V*^ 

jLL> 13.7 Jl *-J)ik ii^^ll ilaiJl 
? .LU'Vl AkLJI dfc >b L jsdsj 

ii^liJ 1 . ij'SlI oaa ^li .__^«5 j* iiaiJl 4^ t^All tUiill a™ 

JjI j! ijij'- cJL,. »Ll iijc Ja* UjT ^"ijLo lIuj ^Jl t^-JI 0^ 
U ll»l ... ^jU- ^ -cis (^LlLj "^-i jf' i^y^ ^ J* ^j" 

? r LVl «Ji* ^yA-UI 

^j'ii- 4 jl ^V jliJJ 1 lilji ^jls jjSll ^jU- iiU* ^ 'l»Jo : Jb 
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j* 'u JS'i^V ^jU- jl J=-ta Jj* 

W^j j^-j l^- 1 - 1 ^\ ^LJJ ^ ^ <-» >i JL^3j .j^W- 

jl j'uuVl ijUi ^\ ^ i jjiLJ* ^L-* (j^* jIju'Vi Lj^j 

. ji^ll upLls jjM ^ 

Jj£ V ^'u!l53l Jfc >• o'- ^ tij^ 1 * i> lt**j l? 11 

■ij^" ^ ij**'* l^JIj J* 
iluVl t^W* J ^ i-ijlf wJ^lsi-i £ aJ>3 S jSill j-ii ...^ 

iii-ljll As-Lil Sjj=-j» SjlU lUJj jl S y** 0j]U1 4-sjlil-l Aa-LJ,! 

jjJL v^ljll aj j uJK'^j l^j jji JL* Lr J c^wiU-i ^ A 

IJjt> iijj jl iujui^L» tjlall jyi J> t^iodlil 'l^i^J .dJW i^fell 

j 53 > b g-^^ oj 1 ' 1 ^ -oj 1 ^ 1 ^ ^ ^4 ^ 
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^^Jl ^Lkh.j .^liJ ^LuVl 
L ^ji jij '. -'v aij] y 




A^liJl jbuVI ^i'Ju jj£ pUjI j jjS'i jUijI 



Russell's Paradox 



li'I B — j j' .r- tlu'U R e R -4=* ff S ff 








jl ^ > J" ^ 'V ^ s > o 1 ^ lMj a > f 7 

(JJjSj j^l ^ j' "L— E^jil <ia AjAsSj 

4-?U- ^IjSj VVj^ V* iJul4 (J! 

5 jjiiJi IjrfLu. <j£ 
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/^iJi iikit ijljtb V^Lj CjL«?U- Iji Ifftjj^ LJ* 

.jS'ii Ja-lj jju rJiVl £ 0.)^ tJ^-j J* W -OjSll 'uJLici -u^U- 

Ja-I j» jjl Juj-Ij Aaj Lfc5 ^ jSi iJliA jjS^ jl jCU <y 

iuj ^ j-^' »^ 'l* C4jJ jS^I jLii) 1 ! jl -Ja....;^ 

(Jj J5^9 jfit aS-SJ- -UUJi iijjjl ^j^ij l^-j^ ^ J^**0^ Cjju- 

.'ij* 4*« 



ilaS 4.J«i* jjS3l ^ aj/ U Jf'j 1 jUiiYl i jlai jp jtflj {l 

"t^U-lAi yt f'uiill aU/il ^LjJl 0j ]Ul ^4 U Jl (2 

3!£*1&\ i/u (4 
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<Sl J^lJj^ <j=~ \&>*j EjS Jaij jiuJl 

^taj^ SjVj j^3l liJji _Lu f (Neutron stars) 

ij;_^s Jjitit U -W- (Black hole&) 

j-jlij i>* W^L^jjIjj j\ iJilaU ji-T ^ dlli ^ijj Lot 

jjSil w-jrj 4J^3l \qJW jsJ 3-l'iU Jaibs -Jy^ Li* S'lo- ^ Stf-'Vl ^-JLl 
j^lH jUi-Jl'l 4# jju U J^ii- j* CjjSj aJ^I'I ^j* (Jl Oj-Jtj 

.(Big crunch) 

I "'i > 

aLu: j-jli f C** , ^J f""^-"^ f j^^S :<iiLJl i^laH 

^ j^ns ^s^l Ua ...dLHjJ liSjUj ji^all ^ ijbbt» SJuJi^- aJu^ 

IjJi'l^- 'ujj (OsciLk.toiy Universe) f^Js* j' ijJljji* 

.(Ekuilibrium) jj^Jlj jL****^ u* 

C-E iljL^ui^Ii ji-lj 1 ^jj <s' V| .<s_jjjiLI Uljiill j^JljSilj 5j ^ f 

t-Ljull sljit J^cXjl 1^1 d->r E_y«'lij> .Ijs- A^jt Ejfc'lia ilas-'^U 



jJujii itil. .jIJl* I sj^ui "Jj. jIj£ l^J i^ja Jali Jj * L ^ _jiJil l l |J£. jjjijj *j" ^ 
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U ^ jij UU ejjUI ULJl ijliJI j>j i\ jli/l'l ^ j* JjVl 
-jjloil.^ 'uijSj ijlj» iS_f-\ ifi'^'sj iUilJI j=-^jJ 'jj/^ 

Ai. jSa^ ^>-ip-j ^Ld^ol ^ii UiliU sjU,I jt ^-^^ SiiH j>> ji-T Jh» 

jcaJjJ jje J« (jJl *)* J»^ ^ ' lui * (J 6 iJ^^^J 
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11 








U J,!> L" ^-+IJili, 1 O-i'jJ M ijjLlJ.'l L^jllthJI -'l 




^ 




Li'j^ic iJli'i -J^*^ ^ l|j 
Aaki ^ii4 J) 


;L-Jii jj'i L f*- >wi|jji ;-JL-.' j'Lj- ^H- mj-tni 



'y jjSJi Ujs ^Ljat j. %96 Jl^ UUl SjIIU UU1 «lUl ji 
S Uj V ^ll (Plasma) L.j^L 3flU ^ l^, %99 o£ ^ J=~j 

jj^ji L^1 dlljf^l j?!, j!U Sj£i, j'ujll ^ j-LU j' ^1 

S.i^L ^1 ^<%96 
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iiUjf lJJjj l>ji=> cljUi ^r-"*" (Ji^ St^Ji ^< jtiSC. jt^t jil Oil^ 
.4$. j'li 1 Jrf iitlij eji iji^ »j5 Jtm iLLjJl tJ^' 

c-Swj'u ,j^.jj-i ^ l^j* 3 ^ ^Vj^ij jijo^i ^^jbs-tj 

.Jij. ^ J'ii uui «iyi 

laja^-j Sjfi ji. si'u '^b' ^ i-jilaLl jjlil .j=-T j*i Jli 

Jjl^ll Wjld .l^Je ^fl J*i r jjkil 0j <Cl J Ol^t dJLU Jilfi- y> 
j C-Liilj Ij^i y »J-Jlj fj^^ ljjc'ljIj ji^dj ^ -i!^» 
'i*je-j jS; V ^1^1 Je-b SJjs-jll sj'iI* ^ il ^^sM j- <^>\J*\ j' 

j&i jrfj SjL'l U ^ j] jSj .;JLu '\^£j ^sb Uj^ ijjl 
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Ljj jdj ^1 ^LLsS 1 ! i&aiJl j' s^p» ^ Ljj# jjjJj bj^jjjie- ^Jt UI ljI^I 

. J-Ls-ju/> j'! oJi» JJjl Jju ^SjLiLj t£r'b JStlii j Jjs- 
Jj ^>sxJl L^ini v» Si'lU iljjjj Aitf'l j» (^jjjl i_J-jJl (_J*^"-J 

II <u1 Jj^J ji ."}Li* l__ilC J<i Jju. tjjf^fj* jrf Ji-=i (^jJ'JSJi 
S^U ijiV Sji J*ii (l'liJI dUi -ilju ^ Ji—M ^'uJI Jib Sjls-IjsU S^yj 

.S ysilflil aib JJ'J.1 sJJts j ^ii jl UJc J*-"!! j' 4ij3 i^SjM ji'uJi 

y£ Ub ^«sJ (Centripetal force) H^j* ^"-i* y? *j£ jj. 

JuJl di j ^ V Lafl sJl*>j Uj5^ 'i 1 tUl j£i&jiA ^jSL. ^SsUl dilj 
Jt n SijUl iiiljil dfc ^ U l> J j! (Jts. yJl .Jbj !~>U £Jti\ 

«LUl. i'j'll ^jij r Lf (Symmetrical) JjjLulo -^jVl J*, j» ^Lui^l 
'u <u»,jjlJ>» (Homogeneous) <jjut* *"! j'^jy 
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tL^ij.i'lo- j5 -'iJslji ^ dljj j Isis j'juT b tjlfj ^>^j' ^3 

ii'il 'LjJJ ynui ^1 ^ t 'liljt jP Aibi* j'!- iJvSl 

iaJ3 Ijb-Ij Ijju Jjjj lij'jm Ja-j Jfc -JJ^' liiS'j fci^-ijJ,! 

.Li'lS 'Jl'Ic Ji< jlS' jlaij J\ jllJl Ijd» \jj .UjS3 Ojiljl! 

jL^j ijKLl sLVl j'iiJ >T Jib ij^-jf. IJl* J. J-iiwls ^'1 

4jJ^b!l d'j'lLI ljI; di j^l jfl ACj^- Lili 1^*?. <fi\j .l^ui* o^l»^ 
i_JjL5-lj il'uiW dlli i^jS J*i | j r iiiull li^uu (M Jt'iiLy Si'll^ d\li J\ f .V$U j'luiS 1 ! 

jtlc Jib j*.\jl> jliuS'1 J'lsJI J. U :CJu=ljj ij'btVli ^t-w ly' 
J^bil ^ja! W>'ii 0^-" V fl>?-^j fWVl j^La j'UuS'l 

s/l» jjSL, ^jUl dt!i j Jj^jsU ej'lH ."^1" J ^'i 
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p) W-^ (3 p) j i 1 f) J— 'jsjj gf=jS!l <> ^ ^ s>j -(l p) 

.(2 

.^jli* 4-^.1 . 'H L^PjJr Jii .yjS^yjs- jjJj fj?»JI lills j* 'l^ (j*S* V A— A 
LjjSluJi! a! ips jtlc -ti'iift (i r ) ijM Ji\$ \j» 'L. kjSjf ^ Ail J-^uls jSl 
S_^l >w 'CjLu (2 ^) t_j2^\ a-jIjj jJ*£1j jj&j £jjW* 

ii j* j* -ii f& (3 f) i^lill li* *la=-*jlL-» L» .(3 p) 
Jjj« ^ (3 p) (j^j J*.^ ^ J-*" t)!s J* f) 

.(2 r ) J>j ^l^sVl 3>1 juljs 
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JL (Ring) L5lc- j1 Ijjfb "jKli jisJ ^jjJ (j ^H jlU J i\*H\ 

LiSjL*- 1 - jSC^ asLlh .Ailjlaj»1fl ^ Ije» SjtS*isLii* Jjlj iiljj ^1 j^jasJj 
ijU- jt ijfb 'lAijJo- iljlau,! ^ Ji& ^jA|\ . jJiJl ^Ul J j=JL! fll .Ajjlji.il 

gyy 1 JSCi4 JM\ a*3i £ 4fl A^=Ji <^Li)'l jjwii 

'LjS.'iiui E jfljjl Jj=^3 klLjj^ i^^ll ^^i^uJlj ^/j^^ 

J»iJj ...J>L»» 'i 1 j' j 'j Js ^' 'L^ViSil^ ^^a^jS* pLJI (n) 

J^^' 1 tjf^i L? ^ $ J^ 4 ^ c lst^ 1 

LijJ Tt-rfJJ, 4~*iiii 1l AiLw* Ji-iVl. 

^ji jiii) .j'l»^ <£iB ia* 

Ji-b j'ailll 4/lij sJa-l. I^ljrf. 
ft) 'l^jj-l^lL) .iljiil-L.l'l Tjls- LjiSJj l_-nSl^ 

Jtj JiJI >b 5>j .(4 
L^jj-jAU -ijff* j* LlLJ aj_^ (J^*^^ P*^ 1 i$ * j^j -(3 p) LjjtuAis .SjjJo- 
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4±S- L^jij»^ (^jH .jllil IA* ^ S^* ^JljCj ^Je jAj VI ^LJl 

'bu" j..» ."'i -kJc Jyfll^aj Lt 



^ Ttr*'! .i_i£"llj i^-j'ui—u j» 5s^m AitCi'b Jis-I 'J -AlVj Judi sui' 1 ^Jc 
4jI j^su U! JJ" 35 ' j& ^1 .ipjll -La'lB-j ilji-' 1 ,J j^i* 

.oK«jJI jiljJl sAb (JJ *JSU bUil biji ^lio 




'J*» 



alat)! l^ijLwc^l SJic- Oljilj (Mathematical constnicts) 

.l^Jc ^jiJl kJjlaf j' in-iall ijlIL Jf'jJ ijj*^- 1 '"J ^jS= L ^ Ai'lU Jclif 
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(4 r ) (j* %b\& *iLX\ ,y j>J\ J' (3 ^ j (4 f) ^U'ill i'uil /jll 

■(5 r ) *>l 



:jj=- 




y^ 1 ' jw-?5jll ito-^i ji sA* Ja. ^ ^3 ...7^ IA» : jJb 

^ _ji Aj^j SSllo ^ i^C ^jJiaJ L» j'l^^ lAjtj ijll; v^Ai-l 

kiili tjJrf 'V^^ f' 1 - 1 *?"' V-^^- iiU jji 

^ji ijj^I L^Uli ._yiaJ.I 'ui'lc ^1 ijjil ^L«i?-lll ij^j^LII »'Lj5-lll 

Sj'u'ij jitall ^ J^J^* Jl»- (J^j -^1 Aal=st iLuI ijli ^L*»-T vj^clH 

sA* a^-^s Jjv ji-T LLs ^Ui ijL^-l jtjilail 

S1xa j\ iJlll jl ...L— av»- Iplii-iJl jit-i J^J ^t-Lsi? J-L? 

_j=- t^rj ^jSj j* cj\* IA* jf-jlL ^ .Li1jlj=- ^ l^jrf L? - ^ 
V i|l Sjj^ 1 l' Lftl^ 1f SiL» Jj=?-_P -JkSbJL ^jji-l ^ jr ^ liJt^j 
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(Hyperspheres) .iLuVl A^liM ^l— *-Vl 
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2 
3 

4 
5 
6 
7 



Jif &Lc]l\ If- Jz&\ ^M- 2 *?#\} OlLuw JljSi-J ^jSCjj 



l : 2fc + l ( ?') = 77 



[21- + 1)!' 
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iJt ^jJaiJ (J-Jl (Complex number) (i) jjoM f ji*all i 1 



iaks (Topological features) *L>-jlj^l» CjL*?1> Oli Ol*Lis ^ JjI*S£ 

25 tl>'ayLyalli <L»!?lsjH Obi&Sl "ita (Vector spaces) 

.(Matrices) 



jla-^fa Si^L^'l jSLji-i 5 - ■ * 5 ^ - J -^ji-^Jt 5 jj ,i . ^ 1 1 



146 




5 iJJall Silia!\ S jAUi j* jtj^ i JaS j^sluJ J* (2 

^SJUl ialUj UUI iilU o« ju* 1 * (3 

i Li-ij lio j!all c^jsM j* jSl Scj~ui L* J ju»Jl CjI jsM Anai lili (4 

/jSs 5jjU .sUi -^j^ Cs^* S-iLj-i ^ ^jj^j (3 ii>Jus- L» (5 

A-pljj S^J^Si J j^-I Jj^jJ^b Jp-j^> jjlaill i^J^ _^ 



uijflll Ulc jft Sikat 

jjic lijtj jj Vjui l^ij 9 ^l*! 0_J^iJ 

lJ^Ij t\Jt\ (_j jfL* ^^J^J -1™ (J* aJj*ii\ Ujaft Sjjjtj S^-^ 

fJu .ij-i JJ* 2 ^ 1 ' 0^^'^ j l^iSC; V t Jtju t_jliaj 

/riiilat £jCt!W jl £juk£t j Ijaj ^jl l^^lu! l J^C Aj ^jiJ\ ^ 

y ...4-uij "^1" j j lij^lji ^ ^ 1^ A^i! "^r j 

ii Ij^j f ^ J^v^ j j>—^< ijKfll JkJlj 



j'jjiuJl ^ij-^? 1 ^j«S j=t^. 5i3l» jlsul lilit»! 

siUal= ^ ^y=j]l JjJl (^jU^l UUc j ^ (^j; AvLjj J^J^J Cj^IU j« 



^j»J>l ~*J&\ iLH\ jllc 

(_)yLj o^j- w 4^ j^- 1 ^ 4 ^ ^ v y 

j;L« (Linear) ^^J"»- vW**! d'* Cfa*^ ^ 'l* (Jjj 

(^U'lij .J»-lj 1»- J-4 jJai- OjLji y >-Ar-H ^ jjj*-^. 

...ijp- JjJ&* (JjJ ^JjLvjj C^bj v-^j j^j^j 
iclpL Uj* J*l [Janlf j^sLp Jo-lj J-P .^Lf jf aJ| i^ii 

jl/ivS j^iis J^"-A> ^'J*?* ^J^J-f^J ^- J ' "! -^J J^"" ^tJ 
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IjAj'i^i-l l jjU«j£'Lj ^^piUjuJj ^UaSLi* U ^ilj-iJ 1^1/'^ J* 

J'iLvl ^iflSuj ^ j L. L*J~s-t j^^ji ^ ^Ls-^ Ic» ■ ^ L£^ 

L^&Uj v" 1 ^ 4— jJL ^kj^ ^f- 'iikif- jk-j'dj ^LiLjuJI 

?\j Jb> jjSC j5 ij^Ul dJj ^ ^1 ^Ijj) JU i^i-r i*r ^ 
ciLJLi liLuUsj liLJu ULaLjS» j^lie ■tjs. (^jll JjM if-^i 
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jUil ^iLiL» 'J j^' ije-lj llila j^lj ^k-JLa jl'ii i fji) 

'CL-jtj JuuiS <Lf J i i_jL* ^L«J JS§\ ^IjLjj Jmi-ul ' 7-l™a!l Jji ^ 

Jf- ASs-^rj ;ts ^Os £>J^-j d ^h^ s ' -te]) JJ^ ^f-Jj 

biju tjjjS ...4ljL< tjL tissj tj^i^L ^ ^ ^Kfcj U^Li 

■jw\'! 'isU ^fliji-l l^t^A^ Jl-g^ i/^ ^ -ele-J^ liL^i J*J 

...l— iUI Uj^ jS^i ji-T. 

C^Jsi* l^i^* CJjjib £*ljuJI 0^ CJ^J ^L^ij 
.■Ua'il JjLJ«1 jitu ^ sijuJl "JjLui i^*- 'liijl ^"v^j^ji ^tWo ^ 

Aalaift Ajyiaj AjIj ...Ajlji ^tjjj ^ i*»-L Ljlj=- C-iJIj (jl C-i*sj 

.^JjliaSl j^iJ ^Juiifl ^* f ^ fit ^jL^A^- ^Ld £j£s>%*J> 
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V. j'i~"=>Ls ji Ijb-Ij LiU jj\s— ilstjJi Ja (3 
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...j^ll jij Jc ^-Ij JSli ^ L 

(jjjsn ji-T Jli. Jl Jjf-l tjjal JS^i Sjj*aJl sJJ» tiU ^j^' 

Aaisi 7-jll j^J Ji? ^\ iJuUll j^ij^Jl jfb. c^JI J"* ijl W 

_JU(t «Juli .JiJtoisilj Jadll ^Jjjl U_) 'y» tjjji jl Je-^f 

jli 4jO ji Jl^dyL ^ 1^13 iaiil ^ ^.nrr n J^t^ ji^" 
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■-" l v v 

\ .■ / N. 



A' , 



MC 

' -; ,i \ 



SjLe j»j i(Complci iiill) i^i'i -^JjJj* fi-^ v "Jkj** J^^I/^ 'f^ 1 l^'sJ' 1 j^*^' 1 

Aj'ii; i'iii -f' 'jti /ijS^ CijAij L^liiJl p'l^ujI Ijjj ^ ^-'i^A^ 3 i'^ J^ 1 - j,-^ " J^jj- 

'. _j.±sS Ljj* .sii-l ajjs ^Je l^JI^Ii^ iil^ i^'i^' ^'■^ -^1^' lI^V^ (cncoiling j^-^) 

Sj'ii) .j-*^ JJ^ 'ij^jh' 1 
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4? ... Tr s^ ^ Jaili J*" ^ ^ ^ t ^ULj '^b 

iiLft Cj-kiJ <rf i^j j£jsi\ liJjij b> iia_^ ioil^jl i.>=^ "-i* 
vSi a|U ^ V} jkjJU 4*slj ^ 1(1» jStllj l^Jjaw lift "lilin 

'iji* UU W j^jtf (^^- *M\ 

"sfi "Lnilj JS^ ojpu ji-T "Slli» ^LktLj jlSjll jjj^j "iislo- ^ te^i 

(Subitomie wdtld) jJI SilJJ vio^li jlUl ^ (^ja; _ysj 
Heisenberg Uncertainty ) ^jJjsljU ^_J* ^^^-i^ ^J*^' 

i\y Jj=- iil^i JiLi Sjc ^ Ao-lj ^Ij 1 Wji (^All (Pfinciple 

^'iJ ^ylSC ^kL jto- jjJI ^S- 1 ^ jf^i^ji ^ 'i — (1 

^r i '^j u i^i 
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jjrl {y- !e\|- <Jj 4^! Jj^ >wji>ai *Jt*-\j ^lai- Juu io'ij 

i3^- ^ ^ j!^ ^ J 0* ^ y i# J*Ji ^ 

.siul 

j-i! J j'lLat jwl^st ^Jj Js-lj Jjj ^ Apa \*\ 

J . ^* (Jji ji io^t iJjA IsLil C<i^3 dAlja- Ojiai 

jlS*. J_j*Ali Sii dWi JjtU dllj*- Ojjii .^t> cJii-jj y^^j (j^p*^^ 



161 



^3: 1 wiS' , : _jAj ^ lu AjJj (jali dillj-» jjc ^W-^ J $\ 

_} ^kU^J 4j . " l* Jf>^ lili Lo JS'llL-U/i dlStii l^J^j; 

Ji»U JrJljS ia-J^ SliL ^>\ft Ud» ^ ^1 ^ 5 b1jJL»\j 

kiJol 'nj kjUJjJ iiUpJj ^k-jlajU jyil^ j*/" i^s>~^> J-J^ 
o'tf 1 ,3 ^Hial jT SjL~» \„gi* I^Ij ojpjjl i^J-S dJjli < i^jli» jyiil; jijJ 

O^Ju ^^Uall J Sjjjli J* Jjsflll J olijP OlA> j^j ji^-i*3 liJij -J^^ 

^ jSLJI "JjU O^j" oJc l(f=^* ^ — ^ Cui/'l . jl>jjH j^j^u <JU-i-a^I 

^l!o JA+oj ^q»j Oijj Jl^^ ti° •'~^J a ' wJibjli JaaJJl ^^uin lnjfllcj 
O j]aj 'A dli^j ^Sjiij 4i«a) s'ili? Jujl JJj lSJJ^ l)J^^ TTJ^ - ^ 
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e.Lji^l\ <til! tlJi jftj lilicS'^e a.A± j^_jjsj -If^J) ^y 11 ^^ l^ifi'i 

uJijt Jio Jt JjjclLj dbSij -dll t (3 e-L-iVl j£ *iUs ijlci jli^jlaj ^ 

lyi^ ^ Ola-JJl Jlt "^SL* 4*Lj 4e-jJ C— uJj Jo- <_$ ^Lfi'L*- lllc JiS 

io-L*s ^ l^i j-^jjlj Jj^ilj JUL^IIj j^Sl j\ .^.LJl j_j 

...aXjb j^ -^1 ■) * j 

y&l jW^ ^1 jiUl ddi 4 !jL^Li, ^1 lil ij^i ^ «ils 

AJI l^^j 

^ L jf.Usl^ii-l ^ dlil ij^l uj'i^I Sj>1Ig j^jj Uji 
jUlfl ij'ibll elisll jKrf f' j* (jy: ^It»" $ »/• A-fifli 

.(3lx_JLAl,l AUS' 
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a^jI diaLiJ OjJi . JJ jj l^lls ,jj AijJL. jill jl/'Jlj JSli^'l Oli 
.Ijja* 3,353,600.000 ...jalani Sj>a! i^j 

^ J*, ^jill ijbi (J, l^ij j>j!l j* jiJl Jl^l 

l^-£ jJ 4*^iAJli Jio Olo-jl Cijll Jr^jjj OliLJvl jUas»-^ 

<4o-j)Jl OJSf>J .jiyii dji js/'i~« j'— »J( Ol^ri* cUul iij-U-l jjj 
J>3 > 3,353,600.000 ^ ^ Sj£Jil oUjUI ^ 

Cc&JI -j_f^l JS^^ U-^ 1 ^ j^j ^J^ill j^ t ja 'l 1 J»- 1 j 

Ji»|jj> Jii 4o-_jUI oia> jls Jjullij *j1 CuStj C^is jljjj ^ djlj-ui ijwfl 

L?^' J^ '^-i J*!/ 1 J^-l/ 11 ^-^ dji aUs- 

Jj oJ^ jJlS i-yjJi io-jl!l dll" ^JjI ^JlH jldll j^jjj jjji *o-3, Jijl 

jlx^lj jK* 
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(_^Jjl jC .„ibai jSYj Jjaj Lco jl :Jta jr ...ilaA- ji> tJ3jj 

4^yr j_f J>3 jl ^ dlli -SjL*ll jlUl ^1 

bis jsjW dib j* JjUl* jjJJ jli i-jLjiflll OjljiH j* isclil 

LU Ljlcai Ju Je» j_f J***U* dtli 4jli!l ^ ^250.000 Jl IJWI ^ 
'J ^Jl jtilaU liJiS j* oJb-Ij Oji itf jl J^aat c^ill ^yiaj .^lf j* 
Ai^o- .(Jji-'i ^ Jjj I^jLj jjJl ^1 Jj' 1 ^ Jl 

U^^ll kZjb^S-^J Lf" Ao. i ijS'U jt e.Ua ^ Aikdtj oJu,Ju>- Jjflo- jjjli 

CjLJ31j jl ."Ujilo cjK'^ aj -L^li-I ,jKoj!l i r J W i "'l V* ^ t/^ 
jl jlLU ^ J ji.T jfK'Jl ji^^j >T ^Ic Jl jl'c j» <_jlss Ji JKliMlj 
^li^sH „1* ^ ^jilfj jS3 .j±-T Jl j* jfKSl j-i jj> 

■uS 1 ^jliaU j^Jja-jll ojil* J IjaiS "J sJo-j ^jll jlj cit-u'iJb U OJu 
U/ J^j V* 1 J^i; Jp^ (/ji Sjj* J* gPj jl - 

a^uJJ ijj^ai^ 4*."^*- ^Jyi-^j S ^aa* ^Ij^l (J^J^* ^/^^ 

J Ll'^'i (j^" jlsilsi" 1,^1 jj'ijdks 'l^jj HjJ^I SjjiJl (^/j 

^^Luj L* j^Luijj .Aflilal,^ *ULji-\ j^"^^ i^y - *^ '^-jy** jL*5jy ^jti^ 

glj SjjuaJJ j*^ tjzji&i dlb ^ jl (j*- jjJ (^rflU iW»t, 
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.tUjlta- J^io- "UjSIjj Jl (.111 yetu Jjw ^" ^Ija- ^yt C1jI>_j< tJJo»** ^eLu 

. JJ ^ lf» ^5 si* jli—l. 

^ dlUc ^ JJ ^ jls--lj ^ J&1 dbjdj J ysj oLe 
.ilj*!l Jc j;^=4 jllc jL-l; iU-l jlki J. jji j* J*lj ^ 

*Jc ^LLu Ijj Jjl) fLls'J jkjll eJd>9 .<jKoj!l UjIjuI tJ*llsa-l (Jc eJja-jil 
=1**^ j^yll o Juuj (JO*"^'^ 'V'^ 1 '^ f\ ^3 

tAA j* ^Ki l^Lljft ij^lsa-li Ljfclt oJja-jll CAsjfeJl j^u :>_J^ 

J ^ol . Lf a*Jl ^ji"*: ^ y^"j^*" J 1 *L?^ l/ 1 ^ CjLutio- jlljjl 

(Physical constants) ^ijj^!! ColyJl ^ja-J L> Jl ^L^jj "iiij ^llc 
,J& ffj} V^^jj Wj^ ^j^f J*^ (>* 

Jj^l j3 jjiaii^ f^$~ o' - V jj-*^'' : t^jll jj^ 'jj -1 W 1 -*^ 

■ 4Jc Ij» U jjc Lsli jliJ^ (juj-ie* ?iljj jjSi jfea ouOi 
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Al-VuIltuIhmi l^F 1'r-L'L? IllII (sUmdurdj 
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^Jj\ ^ JAJc JjVl jjS3l gSji4 <^~=£ ^ L l/i 

J_^3t^ui 4i1 (Uncertainty" Principle) iojl! ^ju^IaIjuj Jjju (2 
j' 1 ^ j^i U -L-* ^ U 4c ^ij jK* jl j^yi 

^yu- • ^-i* (Ji*^ 4jljA-I jlj bijic- ^fc sly U 

La ...oJlA 4j ^iaJ\ bJW ^ ^jjil Jr*^^ -^J 



* 
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j* |^ feyyl Vj*?" ji* puir 3 ^) Vj*^ O^-jj j* jiiSl 

*l-U £ jjai 4iL ji~ U f ^ Jle 

^iSCj aAiA ^o^ft ^ Ji^t ^jaaJj U* ^^ ja^-I ^ A.^.ih L * Aj^s? 

JjjiLi" Ltlilj ilLat libe-1 i^Jjy iikst Jlasli paJ ^ L£b ojjjj 

4*^1 jl *Ja- Ji ^iUU L^. Jij di'i ^ $ «j» j* ^ 

■L^ii jiLJ-l (jjj j.'iU*'!^ ^ ^Jl IAa Ji. (Multidimensional dream) 



1&9 



^jillj JLiij joJ\j ^1 jji j^Jail jK« 

^ M ^ | i\ ^ 6j^\ ^jfi <~^r*^ ^-^-^v - I -^4 X4 JJ^ 1 ^^ ^J^^ ^ 

^» d^i* pLulj jSLJl Jc ojjJl dli^ ... dLut kj^t ju^-l J 

oAs-lj jjLi l j"uJlS jt OjIj .jlUll O^yS J^(J* t^Jj, Jia- 

tj'iH-jsi!! jl iSjLii|j t^jjSi —J^ 

L;b!l UU w>i jl iiC^Vl U*Vl jl v"^^ 

oLUU Jfjl Oj^lj J'bU i-Ui-^ dlj-i UJI Cj^U ^ jj53l 
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4aUoU ijlllf -Ujtf cejjil 'l/j csjjl^ jaS< V ^JS .,J)Lj J*"^ 

ijjSil Ljjji-l l^Jc jUal oUis (Homogeneous) LjUi» 

jLL 51 J>jj!l L&^aJ J ij^ll 

JVjl' V 1^1 "lli jjin-Jl l^fiu ^jt tajcLj jfjj .ij^N 'r'j^ CjIjLIj .m^tj 

.j5^1 ^3 ji^UlI tJjS3l ^LaH IJ juji jjlaA^ Laaj .a^LJ^ 

^^jljsLi ic^JJ i^l^Jui ^ ^ Ifl frjjJl J=-U- ( _^ai£ Lj^Vj 

oUf'^ (Jl y U- 1 illb ^ Jrfii^ LaJ .*£-Aj3 JKii JS"jiii 

(Jc tiJjJ V^j ■ JijS^l J^lj ^JuJL C>\^\ j^Sj ej^!l 
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?L,U AiLil jU'^I cii sjj^I j/vi > 

^ iJus-ljAl AaUaLi 5jU,L ajjI^I jasUJl ["y^ li^^ 
jtt IjJ Sle 5 UU^ ^lUi; jsJu. l^O^lj iSlill Jj=-j 

ijSil jIjLI ^ ^jS3l ^it 
Ubj'ustl uSi *i\ f-jj .(CosmologicaJ constant) ^^^il Cukil ^1 LjJc 



.^i^,! li^jj^ j* L^J^ 1 C-^ld' ^ 
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ljJuj UJyi& js»i^J 0_J^* J^ J 1 ' 'J*** J'^Vj Uj^' l[ Ji-^ 

iiji j jjjjUallj (.U.1 tj'icllj JL> _jjs ^'ji'^br |f 1^1 ^j'iil ^j^"^ ^ 

4Jg jt Ji 4^ JjSll U 71*91 4ils ^jiUl £-liS| T^sJ,! ^jjSjl Jli. J| jib 
J^jS LaLua^-I jJhiJ l^J^ ^Lddil ^ 4jIjjSs*j AjiLc J^*^* 13 N _fp&i 

4«ltu JjS iift Ja^ jl iLull'l JjliSl ^jSll ia;* J 4ibs 4j'uili 

ftljj 'w SjtjJ" Oli jJuu j' 1 jf-uil m' j* '-^J CJH Wj^Ij^ rv 3 ^ 

ljU> U jaJi )i\f\ ^Uil ^jS3U .yC 

.LWl *LJl (Homogeneous) 

Jc 5Jj?-_j* 4jS^J,l iijJl slfl Ja ij^l j* 'li«s Jlj-Jlj 
Jft^ i3 ^*^J^u«* l J^^iJ ^jaiuil ^ '"-^ ^Ju Ljx1 ^ ^ ^ *0£^u 
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.i^j^lj Sitljll iiilll 5lsV\ 

■ dU-: (Jc Js^Sj ^Jjtll ^J^J ii'^'j^ Ji^J (-Laill ^ J1j> L> 

. jji Jul 15 Jc^i "ji-T' *LaS Jri-lj ji-jj^, itik) j1 jj^aj UiS^ ^0 



i'^Vl j'ih "2 ^j" jjlj j/>li jj* sW^^ (3^ "2 1" CJU j/y jUi'^I 
^'^Vi ^'bj "3 lj" ^jL» ^Ji-b ajift il»^ j^li "3 1" 

" Jjrj ir jji* j^l j\ ^ jsli ^ ^ ...u- >j 

Jjs- jjjj ^1 Sys'iltf ±v Jl j* s -^j -(Esistence) 

jjSC js ^Lio-'^i 4j jj>.j; ji^ii li^jS'-'^iW: 

uu Ij (Sub-universe) 'l^s 1 Ij^^jSls l^ljs- s jfli ■Saut 
J-LJJIi ^1 lijjji; .JjJl jLrf J j^ju, (^jlc 



172 



lj lu dili l ^ jjAi- ^ r ^Vi X& j€* 

gsu. jjiaiil ^jS3\ jlj U»l 'ua>- dili jl Jc i? IpjU- j^-i 

ij=-j j£ 'Uil't i.ii>^Jj JJhsU jj^ ki-i^ W^J»- 1 ^^ (l 6 L?- 1 *^ 
jpWl (^J*^ tr"^ J-kisll <J_)&^\ b* til 'isU'l sJjJC jj-lslo 

.otsLil ^jS3l ^jJl jL»^ ^ ^ ^ ^ !3-7 

jS3 W Sjjirf 4sL*. Ifi 'l* Jjw 1! jl .jjlkJ,^ JiS 
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i^yi JjJ Ijio- ^jJJj Jt "ll ^s-jjlafl ijK.^ jUj^II ^J^J S^^l 

.Via Lujj (J^ LbJuSj Ji»lj — Li* AjI JiS^Ij .ijlaJ^j iuilaJ,! 

juC JAir. ^ Lj^^Jj If '{gu i-jj'lo^i j1 LplLcU-ilj jl/^'l ojj*j 

?LJ^ ^ ^jwlS J-Jj «ajll, ^ jl ^4 

Juulij ^ J i (Big cruncb) jlu^jijil 

Iaa jl "bisu J* .(Multiverse) ajj^I ijj^ 

^-f-j J"jli- jfl f-bJl j* ^iil JJjtil jjSil tS s -** jl 
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Jcl£ 4iK^ 4^ j^jo- .{Quantum dice) ii:|^'Aaj|ys* Uli» Ijy Jx£ 

Sju-1» ■£fl^jlc5 «tL^Jl Oj^-jll J^i^ 4ej-t ^Ji; Jts^ r *Si 

^ U jS3 ...lj=- ^ .2 Jc ^hil ^1 ^ ,1 Jc jSt-j J^l ^ ^ 

'lijusj yS'sJa-lj Assjl J* Jjrfji-1 ijlSCsl J& Ljii liji* J^Jl 

jls 'r" W"* 5 fciU-1 jl^' Jl>-1 ^ taJ. ISjj 

.AijijU ^ j>.Si fyVi ^jiyai 

lj^U ^ 5.ij»-jLl 443I3LI O 6- '-j^ ^ 
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.SjJucil J,jVl Vjjil 

*mJ1 j(t iijljl^ (^^1 ijlih 

iijlji.' JjV 1 isi-jj]! jjiJ ^j^^ -(Cosmological inflation) 

ji_Vi ^ ^jji 27 ^ Ji lis» .iJdi Vj4i 0^ bjuLt- t/Jc ^ik u 

'«) \^yijj^lj^l^«« ( JHI Ja-i J* fjjiJI VW ijBwlil ijle— : |-1 

^Al.j^i' Jia*<5l: '($jf*~b jJ> J ^" »l»Jli JjJlij Si^sil ^*-4 

Lr J J (Logaritlimic scale) ^j'tjl _j* ^1—1 ^"jSl U* ^ J»«^-Jll 
jAJ lc ji+cfi -i^-jj fljut+dil t^j*jJ^ A*-L*J.l ^Jju li-toj "s^ 3 *" 
A.Lfi' k ^yjli iCll w'u^l acjA ^ j Ji* 1 U» SjSill! JlJl |C jJI lla ^5 

jlSl CUK' jl 'i^ti j^Jl; ,j*UI jiaJ *=TJ- UI ^1""* J'. c ^ 



ISO ^all ii^j ^ f^^Ml ^ 
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p\\ I , j_LUiLjJ I iL-Ljl 

. :llLjI oJl^ ij_ lLjjI r.Hfij 



V* 



-c — 



.ili^l jjLu" ^1 /^C j^ll iilsiM JjjW 'C&9j ^ 

jjls SjJjtil l^J , ^^ v " J^*"i) lSA 1 ijJsils JwOjii 

Cj'usji\ JS'jc \j^i' olf^ o' j' *^\) TJ^ 

tl* i&lf jj^ft ^ ^K^l 'j* ^ 'i-J liLf ^u i ... ' ^ 
fli^^U C-ife" ^ bJj=- ^ Laumjy £j>\jjA\ 
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iiiat {j<i\£* ii* ijijjj *jfeu> V* ls^-^ sjjucI,! ji^' 

'l. Jf Ji V l^s J£",J»-b l£^t. ^° Jf i/* ^ (/"i ^ *=?^3J J^L^ 

Jlli .j^. 'J S j&ll vij^ J^* j* i^^-jL^JAl :tUlSj i i 

...Lis :lfe* ij^) 1 ! ^"^t il j=- 
Uj Jnfl=- U Jf"<_^*. ^ -C-iB*!^ J W (J^ Jin»* Jj^j :CJi 

jb ^"j $ -bj-jLI JT J^ ^U. ^L. ^ 

jbjjvflj ^bidiai ^LwaJj ^-^"J ^5 ^i^^-^Uj -dasi i^ijl 

aIoI t_jfl llj Si» "Jj E .^ti-j'ca j!l ^ J*ast ^ 

^►«jll y ^ ^Lug V ^usj frUis .^^«3 J> -■y^j 
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OjSj* .^ul*J^j O^J^ CjLs^C- ^l*J c ^^j lIjJu* JlS*- ^L^_Ue? 0^*5 

7- ."«4 bSvA 
w- ' 

■SjjP-'ifll 

i^£>j* oilS'jlj I^jj. Ji-b jjji 'n J£^ Ljt-U ^ ^lSje 0^ w>* 

.14= V U 
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j L*»- ■ iw-J-J Lijjnj_jj bjj^ j^s '^ji-lj iij^lll ^yoH: Lat 

lS 0^ ' J*^ J^"" j 1 ^** ^ (j^ ^-^cv 0^ ^ 

*»Jw j*V\ U** fijry. j_j»-iJl Lu£s*jlls L-ulj^- ajJ V ^li A*j 

uj'l-*-1 Jjjiit ^ Ji .ilai- JS^lS ^ ^4* ...l^SC 4ottaU sjlil 



- - t- 
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.^fjlo- j^j. ...AjU-b 5 il-ls-i Colj CjI lili A*ffU- 4JU-Ii i^JJJ ^liy 



... kJl^JU 



"ll tj=- !j-=-l ljL=J ^Ajisi Jj A_a-*i ^jll lifl> ^ V Uil j! liL 

f Loli j'lX< 13.7 AiljJ ii" ji^'l jl—il^l J^P AJ^"^ J* Ijs^J 

j ...JJii ^3 ViA J" j-kJ jS ..." l > l ^3l" 

Jii; l^j Jb ...aJ iJ/^ l^ 1 ^ i3 jlaJI Jii A^ j ^ 
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U»j,_jj AnJib ^bs Ljt- j^J ^jjl AaajJl Ji» ...Aaldail Ai iaji vi>U> jj^.' 

.y v u^uij uujij jjrjjj nuiii j£j> >jry a\ j* 

iloLj A^Li* AOj?-j ^yu—yjj aJIoII il^'Ja^ ^Jjp' 
^ iijU AaU- C>\-*fi aj ^l-S -j-"' *'ui9 1^ 'j^-lH 

^ V 1 i-J - W cub ^ c^J -j^ J1 5 > Jl i- o^ 1 J' 

Jij]j L»U ^jjji-^ jPi jtlc iJLji ^aill ^Ift 

... AilsS ^jij —AjftL^o "i' j AiLai 2\jb\j ...AJs'ulfl "Jj Aik# 
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j* Jj Irtic JjLdJ "LjWl "^illj A-^^ail p^ic (j "Usia-" Lcj j^jj 

Itjs- j^l jl j» <J-»^ g$l>^M V"" ^lAr^ 

jL>-"Yl ^ j^l j* ^ — *£J^ jl A=.jlll 

.U ^ V y jS* dl^U jjtl ,t liU'iUl (IUSI Ia* jjL ^ 
jl jbM ^ J,1 llj ...a, U j]» V ^ Jl ^b ^ 

Jj CjIjj Sas-Ij ^tS* — Ic^j -.-W-»? .j^ys*»- ...ii)^k>j- ...j^ilS*- 
y kiJl j^iij J^s ...LjlVj Jj ^j^iij, jLL> iayl (Jlj*- ...bulfj 

(jA+a* (jj^jlj 'Jj^ *^ i " J if^!j ' '-■'i/^ »^ ("J**"^J 'fj'*"^ *^ ilf^ 

AjosJIA dlt ,j«js Jj ^U'f'ii-j jLLl yljP Aaujl i> ^-■i'ij Cjj^j jj 

j&l -J jj. ,^0- -iU>^ Jfi *^J , *ja->J tffi V* 

jja* j_^a*jj Jj^i-ij JKa'SII y*»^ jj£-Jl j* tjlsLJ,! -Jjij p^sii y> 

oL3^ Ujs- t. JS3 43jSll oljijlj bL^-i olji ^> If SjU! 

Aiaiai Jii^ij lAjA^a* jjlaiil LS^L^ lJS^j *J^J 
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.l^U-b A^P vlUswi L» jl (^jto- Jl A-uJU ^j'lii- 

.1^ 'uijA jsl jj*j i-*jlij sjLojSIj ajKU ilju^ ^jjj^ jj* ^jvi 

JiJwj ii^: "^J^J ■■- ,4 >*$* LJjU- jl IjU ^-jitfjj <di»LwJ ^^^ua 

^le-J j*- JmIj — JjJl dih J* eja- jV U*l Djji Aj.jj ^ 

...OljJI d-lb ,y eja- l<i-*sS Uu>Ij1 Unbt AjJv^JI 

...^jS3l U^- AilUl Ulill Jj Ali^j ^jl'Vl Jaii'^j-ii ^1 
Jjmj. ^Jj&- .*Ujj^l^ A*jil^ ^ijj ^y Ai*iai-I Jj jj* ^ i^^J a J9^ ^ Of- 

jlAiis J^j .-ilvl (j Ji ^i W**' ^1 j* y f^i-l 

|jj> jJjjjw-j L^rUs j.LiVij jcJkLLI Llajj jls .Ail* J ^IS'l^sJsj 
^ijl J3\ ^Lt £ ^ ijrj U ^."^r V U ^ 4 Jj=rj ^ "IAT 
A ASjSil ^'l'l y ^1 vli ^ JS3l di]Jj Jj>-j V dilJfij Aij^ 



186 



jjttll j^ta -jjlasll J-Waj j* »gJi J^j 1 Ja»-^— " LJj»- lijl» ^1) 
Ob el.lj** U;^^ ^\ ^i^*; [jj&k^j .1,^1 ^ ^»j^ ojlll t^ljjlj ^J^"^ 

.^-M {ji J-lri? ejs- Jfj "J^lju LjiHUj 

jlS^'l j^jj ^ jlji bJuj»- ^Sj,- U;lj t ^ 

.;j±Juj- y£j3j jrO>la» If» l^jjia; jl L^ilj" f lp? -Ullall C£/-^l vJjlmJlj 

j* " liSll" \A$S eja- Jf'y^ p*^Uj jpi J^jllj 

j^jj J-imfcUj j^iU (JJ^J ij^" 

f ISU 

"dt'ili" C-5j <Jj U Ai* iija-y la (X-particle) ^ ^yis^^ jl jl 
ii>JuniJ biji ^ jj Lj-uij l*-ji j-*; jl^l J* 1 S^jjJl 1^1 ^jrtJ (Planck time) 

i^jjSdJI j Lj'LS jl jji b», t j; -iH O^etiill JJS Via. i ■- - 4& Lili Siil jUl " ■; ■■- 2B 
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IA» jiSjj, jlWi IA* ^ OAs-j Ol^AlI sAa Jf'.-.SJiij-lj Ob ...ja-l. 

jf...>T "ti" J) 4> j« ^Slj jl «U j* ;jj»-j* Jlas-y ."'iiVr 

Jfc-j li'lll IA* jij. J, JJ «jj^-j* cJsl* Ujji jl j^SIj l^jj ^1 ^uVl 
...j»-"T "bl" ^1 ^jst j» ujjo-VL 'di jju i^ja-y 

J«Jl IA* ojw-l [^'iji-l jl liLoj f ^\JlsH *iLs J' ^IjU-l 
jJI aUl Uliil jJI dil: ^ ^Jjl J«H > J-^L iib ji 
jljs- Ai* ^^"i-ljjU Jat Aj- ...jJi-£''lA» jKi ...'Uj^i i-jUI sA» C^fj 
IA* frljjjl jl ...dlb jt SjL-Jl sAa fl^Ji Ojy-I flj-^ ...^ jU« 13-7 
i^jj^. j* jlai-lji l* J^jt> ...dib j' i»^3l oAe. Jji ...iJb jl j^usjI^ 
^'^^ jJl dfc Aiiji U VI ^ J-ast ...JjVl A> iilUl Jj 

.ijiil ii-Jii j^UJ-i JS3 ;4ii a^Ui a^i Jit ^ASI ^jii ^ 
^ d«i j' UJ-I dbl;L^l ^ 'jr^ 

^ ^ J 6 ^Jt^" lf* ^i;^ ^ jjS J ■■■^J'f-^ 

dfc CU^j .Ulas Ly Ulj Jla, ,5lj!l ...^U 'i 1 j* ^IjJI ... JjSil IA* 

ji'lJI IA* jl OoJl ^lUl ^ JjiTj I*! ^yJ WjLsil ji ^ V j^Ml lAftj 

^jjjij cJjuj- jhj» iiiljB-^11 J, ii?Lj JSC ^ ■t/'joill 1^*^^ ^Vj^^ 

.jdljSI IA* ^tlaj Ljr ijLiiIj ilja-1 jjj OljLsi-V^ tiAji' Jfr Jj!^ Uj 

ISS 



...liaj Jj ...Ujfl* Aju^Jl ^ jlj .aJj>^> jU-< iujl LflL* JM 

flti J^.L» ".w* iJ* 3 ^ V* J^**"" J^""" jij^ ^*Js1 j* ^y 3 ^ *J il-ici 

...lijSjl i=.jl!l 

j£lj ^IjlA JfJ i^Le^l jU/'Jl JJjaLo j^" Jj .JjSU Jj** J^—* * 
U*r/Jj JjluW s W ij *ji-l Jf3l ii Tj$ ^ 

...La -lja-_j/> u? elj* JSj 

j^sJ iejJJ Aalllall yiiU Jii -Ut£ j]a>- J$""jJ* l^Ai Ifi /^jil -Ui'l jLifelj 

— j/" 

-J?" d&J 
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*!L* J* ^Oi^^tJ-l .y SiJudk.1 Cjllsll o-ijt J^Jf ojitfUlI 4±j.jJi el(>il' 
lift J^s- lillj f wj^bi-Vl lia iiJJjdl sAjl (_^ijs- gfi"" V* 3- J* 

jlj-Jl IJjb (^U=5j -jlSU ^ t^a-i Jl j&l ^ U «Sio- J* jjleu 

■_j £j-»*l j* jj$^ IcLJl sly L jl jl IjU ijplj ijjtt j»-T Jl^_u 

S(^K» ^L^ 1 J-^ *La* 

V^IA 1 ! Jb-jzJ kjIjLll (^S^lsl 'J JJ»- jl -U* jl*)!lj JSX\ tvr-J ^j>\ (-JjdE 
" j^ll" oJJ* ^» ^y^j "Wl" oJJ* ^* dUli — dUaaJJlj 

j 1 — i)U J^s ...sy,\ ^ JjSl Jilall ^Sjj l^U^- j' ^j*-J 

^"^1" Oli "jW jLy ^ ji 

js oly U ...i*l_Jiil L-f-j Jjao- lll^l lillj eljT Is jjc lib l» 

% ^11 JKlaVi oJ^I jjJt sIaj ."li'lV'j "^1" jff» ^ LXia Kjy, 
js; j&Vl js:..!^ 'J ^llj ^!l sUl JlCal jsT...cV4lj ol^lj 

'J ^IjL. ^ ^ 1^ jj, l^j* 'J ^ij l^> ^1 ^Ulj dljj 
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.ii-i jLL 13-2 j* j& jji [bjf- Li £*( 1.4 x 10 42 ) ^lj=- L^jLij 

ijuil i^jjj Jj=- jjJu r&Llii OjJ io- J^fZ* j 

Jc ja-'i 'l) ?LU-1jj L, *bj-Jl vj^ 1 ^f* Oj^" $ t/ ^ '^-^ 

.^J Jfr '^.Kll IL^I Oj» 

s jahili ^4 \j ...tjjU jUk 'J ilLjs jK'IL s"lJjlj 

y slijii L» JfT^is ^ii jl "iU c0,i J?"J t ~ J j^ ^>Jj ^<j*|j^ 

cis C>Jy;\ jj Sj^jAA ^ i-uj—rf l-jjju 
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^■Jit V Ijjs* .sjh^II ^jj^j^ ^L»i 'l) ^.^J^ ^iloi^-*^ tvJ ^ )A} 

.^ja- Jj AitLJI ijlfuJI iilll ,Jc Uij^ij ^ jiC Ujj=-j 

ijjjjl 'i ^aSij (isJ-l JJ»*ail Jj-uVl liyft j» Lj ...i^aia^* CilS' _jl 

...^jli-i jjib j=- jjJJ jJI l £\ klJtJji ^lis .SJlft 

iLi la,ia5 ^Ljij jLL iiU (ij'ilsll ^La- "ili» iLill Ljj* 
j^—* ij^^ - L^iuj r ^jJl aaLwI,! ^ a^j^o]^ A^tJlj .iLj^ 9 ajl^i 

^, jJl ^b 5 "^ j' V^J^^ V- 1 * L/t^lj tjlji— Jl t/'^J .^U^i-ti;^ 
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*Las Jsst s-^iJl 1^* ^ j! iiUj »^^1 J^^5^ j! lili 

...pftUL e 'l~i\V*u 
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3jj*fi]l ^ J ^^l il^J <l^t*j ^jys-^l S^j^ali Sjj^aSl L-ijj*j ^ 

.jji- <_Jji jC- l^Jl jlaJl v^Jafl jl IJjVl 4ui-l *tw Jo^ 

-(i- J^J £ ^ J^S lKj 'O^ 4 J^^ 

P = 1/(3 x 10 80 ) 
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Ifjs- aji 'i&Ijljj -iyry *Jl>l\j ...aJSJ jS1juS V^* 

dli^ ... ^UL j-j-llj .^jJl Us3l ...0331 ^ 
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^jj^l ...,_^«sl 



199 



19S 



ZOl 




...Lse— *» UiaS^ sjul 

....UJI 

...^l^LwAd U^L^a -^-^ t^JliJl 

jjc *l^Jl jW^I J* ^-J" 2 -* f ^ LT* <-»*^ ^^si ^ 
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■ip*» Jy^ d^-M^ (^W- J* j^'j 

^ijVl ^jl ^J 31 -* finalis "(J^J <— ^J*^ ^ «"W'. Jl— ll CjA=- 1 

. . . ^15"" u"^j ^^-iju ^-^t- ^ ^ 

..*J\ jlallf j^lj ojiji j^?"^ l?- 1 '"! (J* Cj_j*? i^juf 



^Ll jorf^ ^jji ^jW^ o^ 1 ^ 

^ ^ 

-ii^JI ijj^ lili Ll^jaJjj ^-^J '^Jjli C— 

...^>1J 

..*Jj jlai 1 ! 1 ^Aj C-jti^i j^^l lS-^I tJ^ jjwi- Cuui^ 
.Aji '~ ^ 'j aj^ ^jj ^ j*^* ^i'iiA 
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-uiift ^jJL. ...^V ^ ...L^u ^ f ij 'lllUj 

... jKU ^ T^U- j=- jj> 
...l^iij lit tiaj Oj( iiiil 'l^OanL ^jju 

... Jjbj Sfj jje ^ .-^yil JaLi 4sU ^Ijji VjI^j 
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ji ykiii ^.jj ^lie ejo-jj -i^j^ y^j - W "sM 

...^jUl y^-^J ^ej^A ^ Ja- ..-W "iU <^lapl 
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j^SLJ Ia t^wuJj ..-U-bl ^-jjjjili U kT^wJj L_5- I ' L ^ 1 ' W^^-^ d^wJ 

...JJjj^J ij^lfl JjR-Jri^ J^-* iJ-o^ ..-jJjferfj yjliai- j-e ^Jdi- J^s- l^Luda 

JaA\± „.^jKiaJl Ja^ ^ l^Lu ^lai- J^t l^Juj Ulu" SjL 
_jhcS jjj^ Ji - "* jiJtjs i^-jL Jjls ^9 ^jiaJi ^jis jA> i^^aaJ- jl^^l 

...Jas Uoj»-j ds?*^ J^^Hj ^ J*^ ^i) 
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il^iYlj c^lA^j u^*^ ^J 1 "! 1 t/M* j" ^-J*!' jy^j «ki^is ij'irf'bjM 

J» j5^-'-ft -J ^ Jj^ lXAO JJ «LjAjjtllj O^""" 1 ^ 

■jlcj ij'u^yi ^Lrf <_} 'lUi 4sLJj Jin ^i'J, 1 ^jI 1 ^Iji ^ i5^.Vl »-i=jH ^'t^ 
sitUi^ ^Jc- sI^a S^^jt jblj gL-* ^ U *p3 o'ijt^l^ll ^ siOiil 

5ju l^jl idM aJ^l ^-i* ^ IjL=i-T Lrf"6^-1 Sjjy^ialJ *L£ ^waS; lift 

jJa ^1 jjfl 4m ^L^ljSj ^ ^m*J, -4.^4^ ^la^- ^ ^jlsi! ^ ^jrf^ J^- ^aLt^-j 

ivwwAyiiAllali.com ^ 
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